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PREFACE

?ETRO -APLX is the result (4.' a long term research a
develOpmellX effort. by a nuMber of dedicated individuals.
inspiration, and much of the technical basis evolved fro
similar exercise (;LE.T.R.0.) originally developed by th
mental Simulation Laboratory, University of. flichigan. I

a grant from the'Division of Air Pollution Control, U.S.
Stealth Service was awarded, to the COI= Research Project,
sity of,Southern California, tomilevelop a dynamic. teachin
instrument, METRO=APEX. 'Workinpin close cooperation, th
Research Project.and the ,Environmental: Simulation 4:lorat
successfully developed t1ie initial version of the MFTRO-
exercise in 1971. This computer-based gaming simul
designed.to provide a laboratory urban community in w
pollution management trainees could apply and test the
and skills gained through conventional educational me

The .

is
Environ-
1966,

Public
Univer-

COMEX
ry
EX
as
it
ledge

fl] TRO-APEX has proven to be highly adaptable to train' g
programs dealing with the many aspects of air pollution control
including law, azement, air quality monitoring, land use
plan4ing, budg4r

&am
preparation, citizen participation. programs,

state and federal grant procedures, and political decision-
making processes. As-a result, METRO-APEX is.in great ,denandiT\
a valuable supplement to university training programsi and in
zany cases is being used as a central curriculum focusmOver 60
universities have been trained in the use of.AETRO-APgr.'
has also been translated into French and Spanish and is being
used in seven countries outside of the United States:

'Based on the success of the initial METRO-APEX program,
COMEX was awarded a grant from the Control Programs Development
Division of the Environmental Protection Agency to substantially
revise and broaden the simulation exercise to encompass the wide
spectrum. ofenvironmental management issues. This'current
version, of which this' manual is a part, was completed in-June.

, 1974 and greatly increases the utility and teaching potential of
the exercise. In this version, the interrelationships among
air, water and solid. waste are demonstrated; the strategies and
options available to players have been broadened, new roles' have
been added, the exercise materials have been/updated to reflect
the latest technology and nomenclature, and/ many of the opera-
tional problems. associated with the earlier version have been
rectified.

1
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EETRO-APEX is one of, if not the mostcomplex gaming;-
simulations of an. urban area in use today. Although it was
designed to supplement standard teaching nethod's,-APEX is far 1'
more than an educational tool. It is a.cohmunication channel.

. of a new of providing both the,language.and the
forum for information transfer between persons and groups with
different educational .aad cultural backgrounds as well as differ-
ent perspectives of,-the urban situation.

. ETRO-APEX is composed of two essential components: (1) a
computerized system /made up of a series. of well-integrated
simulation models linked to a (2) "gamed" environment encom-
passing a series, of interactive roles. The computerized system

_ predicts the changes that occur in several sectors of the urban
system in response to the decisions made by participants in the
"gamed" environment, decisions made by personsoutside the
"gamed" environment-(other actors whose behavior is simulated
in the computer), and external pressures on the metropolitan
area (also simulated in thecomputer). . . . 0

,,.,.
0

The County of APEX, is run year by year by princip* decis-
ion nakers,perorming both the mundane and' extraordinary func- .

tions of Otir office in the "gamed" environment'. Each cycle or
year is cOndensed in time to a three to eight hour session
during which the decision makers* formulate their yearly policy.
The decisions that emerge out of the "competitivecooperative"'
environment of the gaming - simulation -are used as pr4ing inputs
to the computer' simulation. The change in the.stat of the .

urban area is calculated by the computer and returned to _the .

decision makers as the primary input to the next cycle of action.
/ Included in the change pidture generated by the-computer are

selected social, economic andphysical indicators which show the
, magnitudes of change in key areas and a newspaper which serves

\:_, as the focal point of local public opinion.

'. 1

The key decision makers acting in the gamed environment
'include an Environmental Quality Agency with departmentS of Air ,

Pollution,. Water Pollution and Solid Wastes;Politiciant, Plan-
ners and Administrative Officers from a Central City and a.
County; Land Developers and Industrialists from the private
sector; and tepresentatives from the News edia and Pressure
Groups. The Politicians are l'esponsiblp for the administratlion.
of their respective jurisdictions and fOr the formulation an0
implementation of various programs to upgrade the social stEktus
of their constituents. The Planners serve as aides to the
Politicians and represent the major long range coordinating
forte in the.comnunity. The Environmental Control Officers
are charged with the task of monitoring and alleviating the
pollution problems.. The privite business sectors operate to
foster their own interests and frequently-those of tie community.
Pressure Groups and News Nedia-advocate various pos tions on
community issues. Generally, each'deciston maker inds it to
hi-s advantage to coordinate and/or compete with they players
in his efforts to prdmote his strategies. The 1 TROAPEX
General Interaction Diagram included here indi ates possible
linkages among the roles.

8



In ge eral, people have great difficulty understanding'the
dynamics of complex systen through traditional means. Gaming-

.
simulapon ofyrs participants the opportunity to study, woe-
with, and discuss the structur of such a systeri.and to experi-
ment with intervention strategies designed to change that struc-
ture. Uhenused as a teaching device, the strength of a gaming.-
simulation such as HETRO-APEX lies in the opportunity afforded*
participants for involvement in the system. When' compared with
the passive observation ofthe system offered by traditional
methods, this approach has had great success.

,*
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Chapter 1-

A BaIEF DESCRIPTIOIrdr APIX COUNTY

4

:History
, .

0/
.

7
. . ,

The first settlers of APEX County were,farm familia emigratinpfron
New England:and New York. State beginningabout 1830. During .the
middle of the nineteenth centur , bermanjmnigrants continued the
settlementrpatterns of establis edN
to pay for the necessiryjhports-of
derived primarily, from the production
portintly1 timber., Small 'market towns,

ispersed family farms.. Income
oducts from the East was,

farm crops and; port 4:7
often containing milling I

facilitiet,,developed'between 1820 and 186g, %At the, same time,
the County was organized as a. unit of government'by the,State,

)
i

the basin ,netWo1,1 pf\roads was complbted., ,
./ % ,

The major impetus for the later development of the- Cen nil 1 -'

,City a a regional center was its select' n. as the state caps of in
1847." The nation's first land-gxent'un'versity was establis ed east
of the Central City in 1855, further.e hancing its growth,.' entral
City was 'incorporated in 18$9 and the Suburb, in which the iversiek ':

,.:. was located, incorporated in 1910. The Uniyersity's,ccmtrol of
a.large block of land, was to exercise profoUndlinfluence on the ..

future physical pattern of develophent. No of the logical 'develop-
ment corridor outward from the City was prenmpted by ,this facility.

. N .

1

. .

,.... Steam ratlroads were first built into APEX COlinty beginning in''
the 1860's. Those small market-milling aomnunities.With stops and
depots pn the rail lines began-to assuhe a greater importance than; -'

the small communities away from the lines. The impact Of the - .

railroads on the small communities, can be seen from the following
description of Central City:

.
By the year 1863, the City was a uttling, urban
center. Early accounts tell-;up tha at that time,
the City included eleven churches, ve hotels, two
flouring mills, three tanneries,tWo\breweries, three
saw-mills, two sash and blind factories, three iron .

foundries,, two printing offices, sevbral brick yards,
and a large number .of mechanic shops.*

Although groping, it'should be noted that manufacturing was still
iinimal.. ExportsWere dominated by agricultural and timber products
and most other production was for local consumption only.

*Tri-County Regional Commission, "'History of -the Tri-County Region,"
Information Report 7, updates. pp. 24-25. ,

; j
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Beginning in perhaps.1880, factories producing goods to 6e
exported outof the region were built in the area,, foseered.by the

,---;----completion of railroad ties with the res' country,' These' ..

1 factoriei; "mainly built near railroad d. ;,..itimulated the migration
.of factory-worker families into the region. .Host of these families
-settled near the factories where they were employed, adding,further
to the -growth of the towns near-the railroad: Just before the turn
of the century' the introduction of the automobile industry.into
CentrarCity finallinpetud,needed to make Central City
intro the dominant community -in the County.' Beginning about :1110t.
same title, electric interurban railways-were extended from Central
City .to the north, eastikand west, allowing mans_workers'from the
nei, industries in the :City to move further'awarfrom their place of
employment. 1

- By the 1920's,.automohiles had become readily available/aid
their usewas encouraged by the paving of most of.the roads in the ./

County. Those who had formerly lived fairly cloie to the interurban
"system began to be.dispersed throughout * rger areas and to settle

C;
in lower density neighborhoods. Until abut t 1930, most new develop-
ment was found in the filling-in of the entral City and Suburb. .'

Although the growth of industrial and ureaucratic functions proceeded
in the Central City and the area adjac nt tce:it, the more outlying.

4 townships remained`, and to some_extent till remain, predominantly
agricultural. The growing urbanizationwhich has occurred more
recently in these fringe areas has been stimulated by the .

construction of the interstate expressway system beginning, in'the"
.1950's. ..

.

.

. .

The interstate highway freeway system in APEX County is shown
on the map at the and of thia chapter. dile major expressway comes
from the southeast, sweeps around the southern and western fringes
of the City-and leaves the'County from its northweatern-tornere A
second expressWay comes up froM the south, intersects the first and

-continues, northward into the Suburb. It is anticipated that in
the future this exp\ressway will be continued northwards, then swing

. west to finish an expressway loop around the City (dashed line).
""-. / .

In addition to t airport, major transportation into and
out of APEX County is pro lied_by'.ail (primarily freight) and
expressway. The attached ma outlines the routes of the three r..i.1
lines, which generally follow t river valleys and intersect in
Analysis Area 8. "

A local APEX pis line sery s,the Centr: ty, with some
. service extended into theo6uburb and nearby areas o se County.

Host .travel in APEX is currently by private .automobile: ere
are approximately 2.1 people par registered automobile in APEX.
This amounts to approximately one billion automobile miles par
year. The automobile is .the_cause_a_sub_stantial congestion,
property damage, death and pollution in APEX. Further infor-
mation about the contribution of the automobile to pollution can
be obtained from the Air Pollution Control Officer.
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The automobile represents an immense financial burden to owners,.
political jurisdictions, employers and commercial establishments.
Taxes to expand and maintain the road. network are constantly expan-
ding.. Vast areas 'of land are required for parking. At the same/time,
bus ridership is decreasing. , 4. /

Political risdictions* 't

the METII.QAPEX game, the County is composed ofjour. autonomous
juris ctions: The Central City, Suburb, Township 1 sand.Township'2.
The unty has been further divided into 29."Analysis Areas"; each.
rese bling a census tract.', The Central City comprise:). Analysis Areas
1 through 13; the Suburb, AA's 17 through 19; Xownship.l; to the west,
contains AA's 23 through 28 and Township 2, to the east, contains
AA's 14-16, 20-22 and 29. "'(See map).. In addition to analysis areas,
the Central City is politically .divided.intO Wards: a

Ward 1 --,AA!s 1-4
Ward 2 -- AA's 5-8
Ward 3 -- AA's 9-13

Each, Ward is the electoral district for one of the three City Council
seats represented in the game. The 'County government (Board qf
Supervisors) is comprised of memters elected- frok the Suburb,'"from
theTownships,fiomtheCounty-at.-large and the Central City -at- large.

The City Council ind County Board of. Supervisors are'the only ,

two local goVernmental units actively represented in the game. Other
local governments; including the school boards, are simulated. In
some cases, City and County governments have parallel functions;
.g: they both provide police services, planning and capital improve-
ments.' The County however, has area-wide responsibility for threel
major services not provided by the City goVernment: public health,
welfaie and pollution con rol.. In these three areas, County actions,
directly affect Central ity residents as well as residents in the
outlying areas. Both th municipal and County governments derive
theivprimary. financial support from the same tax base--real property."

unty property taxes a e paid by land- owners, in addition to property'
taxes collected by the municipal government and the school board in
each political jurisdiction.

Data provided to players in the game are nearly always given by
area--this is also.the smallest unit of scale in referring

to locations; that is, a project or house or industry is located in
"Analysis Area X" rather than on a particular street or a particular
intersection. Characteristics of each individual analysislrea,
including the socio-economic composition of the residents and the
proportions of land area devoted to particular land uses, may be

.found in the Planners data.

14
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. A few analysis Areas areilmost comge ly chacterized by one
or two major features which are often referr d to throughout play.
These major features are given in the followi g list, with their.
analysis areas indicated:

'Central Business District (OD) -- near y all of Analysis,
Area 8

1-4.

State Capitol 4 Analysis Area 8

1

hetto: -- Analysis Area 4 and Analysis Area 8

University_ -- Analysis 'Area 19 (all)

'Best" residential areas -- Analysis Areas 9/(a11)_en(U----:-
.

IT tmostj

These feature& are not only,unique-in t County, but they also
dominate tho ilaltisareili in which they-tie located; in the gate

.they are likely to be-referred to as locations in themselves, with
no further-locational explanation given.

A List of other important man-made features of the Counts.,. and
their locations, 'is given later in this chapter.

Geography and Climate .

.

APEX County is located nearly at the center oran industtialized
northern State, some 8S tiles northwest of one of the largest metio-
politan areas in the United States. The once heavily forested land,
extending' roughly 320 square miles, is quite flat and for the most
'part/ adequately drained for agriculture.

/ The Great River, a major watercourse in the State, enters the
County from'the south in Analysis Area 23, meanders -north and west,
,then'back to the east and north as it passes through,.Analysis Area .

8. Thereit is joined by the Red OakAliver, which/ comes in from the
east. Theenlatged-Great River exits from the Co-Unty in.Analysis
Area '26, "from which it, continues west for some 84/miles before .

emptying in to the Great Lakes. Major drainage of the County is
through the Great River.system.

Just before it empties into the Great River, the Red Oak RiVerir
. .

is joined by Sycamore Creek, which wanders up from the southeast.
Much of the area in Analysis Areas 11 and 13, near this creek, is
low and somewhat marshy, not ideal for heavy development. The
other major marshy area in the'County is in Analysis Area 14, to
the northeast in Township 2. There are also several small lakes '.n
this analysit area and quite-a large State Park. The largest_l_

15
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in the County is located in AnalysisArea 16. This was a primary
.;fecreation area

located
early part of this century but is less ideal

low, due to heavy_pollutiOn- loads and deteriorating shoreline develop -
nt. There are small creeks which wander through many analysis areas

Ailt the County. The only other river of any significant j;e, however,
ins_ Looking Glass River, which runs east and west throtighthe northern
portion of thefCounty, primarily in Analysis Areas 4&and-19.

. The climate of APEX County is temperate; with summer.tempera-
tures averaging about /70 degrees and winter temperatures which
average about 2S degrees: There is an annual rainfall.of roughly

months in winds are westerly,
41 inches, with heavy snows to be expelnpriniarily in the
onths of January and February. Preva

swinging to the southwest in summer and northwest in winter.

. Hajor Public Facilities

) As tight' be expected; .the Central City and Suburb significan
ly better endowed with public capital improvementi than are the
Townships. The following list includes the most public
structures in the County, and indicates under whose j Fisdiction
they are operated and where they are located:

Airport (County) -- AA 29, just outside theCity limits. The
Airport has three runways and a terminal
of 27,000 square feet. \TO commercial
airlines serve the Count through this
airport, cargo and general aviation are
also served.

dyBoys Training .School State) -- AA 7.

City Hall
\;

AA 6. This is an old s ructure, built 80
years ago and considers a scandal. A
more central locati6n h s been chosen for -

_ the new City Hall undo construction. in
AA 8.

Community Centers

Community Centers

Community College

(City) -- AA's 2,.4, 7, 1,;10, 13. These are
mostly old houses pur haled Int the City to
house neighborhood m etings and the
operation of specialipragrats.,

(Township Halls --- AA's 14 (2), 24, 27, 29. 1

(County) -- AA 8. The facility is .currently i

housed in an 'old library and elemealry I

school.

16
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County Building -- AA 8, This includes all County offices
and the meeting rooms for the County Board
of Supervisors. -

County_ urt House --.AA 8, adjacent to County offices.
/,

S

Fire Stations (City) -- AA's 24 3, 4, 5, 6, 8 (2), 11).12.

Fire Stat )ions (Townships1J-- AA's 20, 23, 25. These are modest
stations housinglimited equipment. VolunT
teers provide fi efighting manpower.

. .

Hospital (County) -- AA 7. This wasbuilt in 1912 and was ex-
. paridedin 1922; 1942, and 1960. It contains

362 bedi) including a 35-bed tuberculosis
wing, and caters primarily to the indigent.

. There are three private hospitals in the
COmity with an additional 650 beds.

'Library (City) ---AA 8. This ii an old downtown building.
There'are branch libraries in AA's 1, S, 11
12 (2), 13.

- - AA 18.

Sewage Treatment Plait (City) AA 2. This plant provides\
both primary and secondary treatment ,and
has a capacity of 34 million gallons .per
day. It turrently averages 22- milliqn
gallons daily.

Plant (Suburb) -- AA 19. This plant proiides
, primary sewage treatment, with a capacity
"'of 12 million gallons per day; it currently
handels an.average of 6.75 million gallons
daily.

(County) -- AA 8. This is atta,hed to the
County Building.

Water Treatment
t .

Plant (City),-- AA 8.. Water for the City is
derived f 'm the Great River as it exits
from Ana ysiq Area 8. Capacity is 42
million gallons per.day, with the average.
daily flow 'currently being 22.million
gallons. Treattent includes filtration,
purification, flouridation.and lime soften-
ing.

Library (Suburb)

S.

Sewage Treaimel.

Sheriff Station

Water Treatment Plant (Suburb) -- AA 19. The Suburb's water is
drawn,from the Red Oak,River as it enters
AA 19. Capacity ise6 million gallons daily,

17
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Zoo (City) -- AA 7.

:Industry and the Economy

Major employment in APEX County-is' provided by the State Capitol
Gpmplex, the University and a automobile assembly. plant, located
i' Analysis Area 4. While State GoVernment is a stable, slow-growing
in ustry, the University, typical of "research and development"
ope ations elseWhere, is growing at a very rapid rate. The automo-
bile plant exhibits eharacteristics similar to any large manufacturing
operation, fluctuating considerably in response to the national
business cycle. -

. .

In addition to these ' ig three" employersothere is a host:of
industries supplying parts t he automobile industry, as well as
independent industries exporting goods which have no, relationship
to autos. (A map and listing of the major industries in the County
are found on the following.two pages.) These include the seven 94.

gamed industries:

. with current average flow-being 2.S million
gallors per cry. Treatment includes
chlorination, fluoridation and ziolite

'softening.

\ ,

Industry 1 --
Industry 2 --

.Industry 3 -
Industry 4 --
Industry 4 --
Industry 6 --
Industry 7 --

Shear Power Company,
People's Pulp Plant
Rusty's Iron Foundry
Gestalt Malt Breyery
Caesar's Rendering Plant
Dusty Rhodes Cement
Schick Cannery

Members of the population..of APEX County constitute a work
force of about 101,000 people, n ly half of them employed by the
major "exporting" industries pr usly mentioned. About 94 of
total County employment is fou lighter. industry and 41% in
commercial and service activiti for the resident population.
The greatest concentrationeof manufacturing.employment is, as
expected, found inthe Central-City. The highest proportion of white
collar workers is in the Suburb, due to the predominance of the
University as an employer there. In the fueutel it is,probable
that more and more new industrial growthand employment will occur. /)

in outlying areas, particularly among firss,relluiring significant
amounts of land for their plants. '-'

Population

Within tke Thysical and political environment described *a the

,
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preceding pages resides a population of some 227,000 persons, a tiny
fraction .of whom are repiesented in MrTRO-APEX as players. The re-
mainder of the' Opulation is simula;:ad by the computer in--the game.
About 63% Of th population resides in the Central City, 10% in the
Suburb and .the emainder in the two Townships.

Only abou 9..2%.of the County's population is bladk; however,
virtually all of this population is found.in the Central City, of
which 14.4% of tl total. population isblack, primarily in, Ward 1, *,
'where the number of non-Ahite households approaches 38 %. The only
other significan ethnicAninority is found in a Mexican-American
community inthe east-central portion of'the city.

Fdr purpose's of the game, the population of APEX C unty has.
been divided into five "household types , each representin different
occupations:and educational achievements, life-styles, vote habits
and consumption behavior. These will be described briefly h re;
more detailed information about each may be found in the Glossary.

'Household type 1 is i\coibination of upper and.upper-iiddle
class families whOSe,head of -household are likely to -be employed -in
the professions and business mebOligement. Household type 2 is typical
middle class, occ pations usualkclerical and lower -level public
.Service areas. H usehold type 3\ includes very low-white-collar
workers and skil ed craftsmen and shop foremen, the latter two'pres
dominately. Whi e, members of household types 1 and 2 have attended
college, Some wit h advanced degrees,lousehold type members are
typically high School states. in Outlying areas, farmed. are
included this'latter e. In householditype 4 are,fdund semi-

* skilled workers and non-domestic servic&werkers. Astially houSehold
hbads have not completed high school, ankwhile,,maify household type
4's are homeowners, the value of'their hoU4ingis quite low. House-
hdld type 5 includes.16orers4 domestic woilcersa4d the unemployed,

Zvi th a large number of the'elderly,,,A majOity .of these households
live in rental units of low yalue.

Initially, about 17.5% of the County population is found in
househOld type 1, 16% in household t pe 2 and-27% in type'3; about
.32t.is-of household. type 4 and 7.5% 11 into'hOutehold type 5.

-,: The household composition of a partic lar analysis area, and ofan
entire jurisdiction, -will affect significantly the deMand't!or both
public and,private goods. and services. It will also affect voting
behavior on,financial issues and in elections, -

30k
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List of Major Industries

1. Shear Power Company (A.A. 8)
2. People's Pult Plant (A.A. 2) ,--
3. Rusty's Iron Foundry (A.A. 5)
4. Gestalt halt Brewery (A.A. 27)
S. Caesar's Rendering Plant (A.A. 12)
6. Dusty Rhodes Cement.Company (A.A.. 23) .

7, Schick Cannery (A.A. 3) . . .

8F. Municipal Incinerator (A.A.' 10)
9. Humpty Dump (A.A. 15)
10. Flies Dump (A.A. 26) .

11. Auto Assembly Abel (A.A. 4)
-12.. Auto Assembly Baker (A.A. 4)
13. Auto Assembly Charlie (A.A. 6)
14. Wolverine Forging Plant (A.A. 7)
15: Finch's Forging Plant (A.A. 6)
16. Smithy's Forging Plant (A.A. 2)
17. Ahead Forging Plant (A.A. 6)
18. Wordy PrintingsCompany (A.A.6) .

19.. Bogus Printing Company (A.A.,6)
20. Boylan's Fertilizer (6.A. 21__

.21. Peter's Water Heaters (A.A:-7)
22. Tar Heel Asphalt Paving (A.A. 0
P. Concrete Batching IA.A. 12) .

24.. Spartan' Galvanizing Company (A.A. 8)
2S. Monkey Melting Company (A.A. 5) ' .

26. Trojan Varnish Manufacturing (A.A. 10)'
27. Hannah Feed and. Grain (A.A. 1)
28. LaRue Soap and Betergent (A.A. 1)
29.. Acme Dry Cleaning (A.A. 4)
30 Trojan Dry Cleaning '(A.A. 7).
31. Losten Foundry ..... Iron (A.A. 5)

\

32. Dusty's Cement Products (A.A. 3)
33. Rembrants Rendering (A.A. 27)

. 34. Wiffenpoof Fertilizer (A.A. 1)

/ 4:

/35. Saint Andre:AsphoiltPaving (A.A. 15)
36. Oriental Concretdvratching (A.A. 20) "N,,

7. Daily Journal Pvinting (A.A. 7)
8. Tiger Body AssemblyTA.A.. 3)
.' Academic,Feed and Grain (A.A. 13)

4 : Spotless Dry Cleaning,(A.A. 11)
...-, .

r.
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Chapter 2

GLOSSARY AND REFERENCE TERMS

.ABATEMENT

Abatement is the reduction of pollutant-emissions frOm a source
or sources.

AEROBIC
A .

A-process king place in the .presence of oxygen; or ,a state
of'liquid containing free,dissolvedioxygen.

AIR POLLUTION

I.
/ Air pollution is 'the pie ence in the outdoor air of substantes

which, when present in a,sufficient quantity or over a period
of tine, can cause. aneundesirable effect upon man, property,
or the environment.. .

1

....-

..

..,

AIR POLLUTION - REGULATIONS
-

--1

Air pollution regulations are legal constraints On pollutant
emissions, production processes, or control syStehs.Stats
regulations and County regulations are enforceablely_legal
sanctions, while.recommendatiOns are not.

AIR QUALITY (See NATIONAL AMBIENTAIR QUALITY STANDARDS)

Air quality refers to the pollution concentration characteristics
of atmosphere or ambient air in a given area. It is
usually stated in terms of therleVels of concentration of
_specific'pollutants in micrograms of pollutant per cubic
meter-titair --(11giltimi)_____(See CONCENTRATION).

i

Air Quality Goals are expressions' of desirable maximut-pol-
lutant concentrations to be achieved through a pollution
control program.

Air Quality Criteria - The basic medical and-technical infor-
mation which forms the rationalization from which Air Quality
Standards are set. This information is published for each
major pollutant by EPA:in Air:Quality Criteria Documents.-

1

Air 'dalit Standards are quantitatively-spocified maximum
e e s. po utant concentrations or dosages, as more precise:

state ents of air quality goals.
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AIR QUALITY CONTROL REGION

One of the approXiMately 230 geographic areas covering the
United States which form the basic units for air pollution
control activities. These areas were designated by EPA (with.
the states) and are based on considerations of climate, meteor
ology, topography, urbanization and other factors affecting air
quality.

ALERT STAGES

AlertStages refer to critical levels of concentration or,dosage
signaling potential disastrous pollution effects and requiring'
emergency abatement and control measures.'

.,"4":4

ANAEROBIC -

. A process taking place in the absence of oxygen; or a state of
liquid cohtaining.no free dissolved oxygen'.

ANALYSIS AREA (A.A4)
. k

c\

. . Analysts areas are used as the primary areal xeferenckunits
for the data and issues throughout the game. The County is
divided into s number of analysis areasveach of which is the '

approximate size of several census tracts. The analysis areas
included in the five jurisdictions.are as follows:

Jurisdiction -- Central City: Ward 1 = AA 1 through AA 4
Ward 2 0 AA S through_AA 8
Ward 3 - AA 9 through AA 13,

Jurisdiction 2-- Suburb: .AA 17 through AA 19

'Jurisdiction Townshi 1: AA 23 through AA 28

Jurisdiction 4-- Townsh 2: AA's 14-16, 20-22, 29

Jurisdiction_8!1-. Count :_____AA'*1-29

See'APEX Anal sis a Na

ANNUAL WAGE.

o.

'his is the anus cost to the Industrialist of one worker and
is an average of he various r tes.of pay applicable to the

.4/
e.different types f workers in the firm. The applicable aVerag

wage rate for e ch firm is r ported in the Industrialist's
.

printout each ,tycle under cost factors. This wage rate may be
subject to. negotiations with the labor representative and this
new negotiated wage rate will supercede the rate found under
cost factors on his printout.

24
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ASSESSED VALUE \.-......

Assessed value is the value assigned to real estate property ,

; . for purpdses of assessing taxes owed to each of the jurisdiction
County and School districts., Governments are required by law
to m intain an-assessed value of'50% of market value for propert

. in t eir jurisdiction,_. -although this requirement is often net
;met. (E.g. if a residential property. is, valued on the market -

. at $20,000*, its assessed value is $10,000.0 - (See STATE
E9UALIZED VALUE:)

BACKGROUND 'LEVEL' .

The amount-of pollutants due to natural sources such as marsh,.
gas, pollen,.conifer hydrocarbons and dust.

BOARD OF DIRECTORS

Each Industrialist acts as a Plant Manager-and is responsible
to the Board or Directors of his plant 'for his decisions and
actions, The Board has the ultimate decision-making power n
plant affairs and may approve,,amend or reject the mans r s
fiscal policy proposal. The Board also sets the smoun of
dividends to be paid to the stockholders.

. v
BONDING

Bonding is the process/of incurring public debt to finance. '

some capital improvement project. it is a device used, to ex-
ten the incidence oA costs overa long period of time, rather.
th4n have costs met oUt of current revenues while the project
is under construction. Politicians may issue two kinds of bonds
seneral obligation bonds and_revenue-bonds7--Thege-diffei-in
three respects:- -(1) the'needRiTiater concurrence, (2) how
-they are paid off, and (3) the kinds of projects for which they
areappropriate. Before Politicians may float general obligati(
bonds to finance projects, voters must approve this action in
a referendum: There is a State-imposed limit on the indebtednes

-that a jurisdiction may incur through general obligation bonds.
The amount of additional' bonded indebtedness that can be sought
is indicated in the Politician's output as "$ Limit on Nex,t G.O.
Bond, Sought". (See DEBT RETIREMENT for-the process of financini
general obligation bonds-0

. -
Revenue,tondsJare not subititted to a referendum and are appropr-
iate only foi particular projects. _(Projects for which they may,
be used are noted, la the Project List.) They are paid off throe
feeg.dollected for the service provided by the facility, rather
than,by.taxes.

4.

25
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CAPITAL PLANT INDEX (C.P.I.) ,1

The capital plant index is a ratio of the present dollar vitlue
of public capital facilities (sewers, water lines, streets,
parks and miscellaneous public holdings) to poptilation equiva,
lents.'.This number reflects the load imposed on facilities by'.':
YWirdents, eMployees and clients, and this is considered an. --

indication.of the relative ftvel of adequacy.of these lactates.- .

Present dollar value is calcurated'each.cycl on the basis of '

depreciated value of existing facilities plus- new facilite %.. I'

1-Facilities depreciate at. about 5% of original value per year.)''
(See POPULATION EQUIVALENT.)

c.
o

CASH CARRYOVER

This is the cash rese ve which an Industrialist or DeveloPer
carries over to the ext cycle, after making all his expenditure;
including those for apital plant. It represents untommitgd
funds,,which the pla er is free to use in thenext cycle.,

CASH TRANSFER
.

*;*:.;

-I .,
)-t i . -,

A _Cash transfer is used for roans or gifts of'cash between i .

players when the reason for the exchange is unspecified:- ._
..- .

Revenutt nadefor, e enditures incurre&,.througkan exchange.
of cash between eith the .Government,'Inclustrialist,or Dev-

. eloDer,,are recorded 1 .the budget section of their Printbut.
.When applicable, cash tr sfers are also used to cover the cost.-
of tglevision time and newspaper. articles. :

t

CI-FAN AIR ACT AMENDMENTS OE 191D

(See. LEGAL REFERENCE MANUAL.)

COLLECTION/DISPOSAL STUDY
. . ,

. Studies of municipii htuseJto-house refuse collection using
combinations of different truck types, crew sizes, container
locations, transfer stations and disposal sites to determine
the capital and operating costs bf alternative systems... ,

'COLLOIDAL PARTICLES

Very fine particles of material in fluid sutpensiion; partic10
will not settle out and can pass through a semipermeable membra

COMBUSTION

.C6Mbustion is the proceSs of burning.

26
r.
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CONCENTRATION - I

ri

.

.

Concentration'is the ratio of pollutants to, effluent gases or
aMbient-air, measured in microgram& per cubic meter- (MG/Cubic
meter) as a weight to volume ratio. Data on mean concentration
per quarter, concentration on worst day, and number of days
'above a specified concentration can be obtained by the APCO,
through ,the installation and operation of monitoring.stntions.

CONTAMINANT

I. '(See POLLUTANT)

CONTROL EFFICIENC4

Control efficiency refers to the ratio of the amount of a
pollutant removed from effluent gases by a control device to
the total ar.ount of pollutant without control.

CONTROL STRATEGY

A compreheniive plan designed to control or reduce the level
of a pollutant.or pollutants in the environment.

CONTROL SYSTEM
.

Control system refers to equipment and/or procedures intended
to reduce the amount of a pollutant, or pollutants, in effluent
gases. Each gamed industrial firm has a limited set of control
system options for each production process and combustion process

DEBT RETIREMENT (Debt Service)

Debt retirement, In debt service, is a term used to describe
the process of 'paying off long-term general obligation bonds
,sold by public agencies. Debt retirement is a budget category- -

of the Politician which includes expenditures for both principal
and interest on general obligation bonds. Financing of these
expenditures may be with either normal millage or debt retirement
millage-.

DEMOLITION COSTS (Clearance Costs)

A demolition cost of St ofthe assessed value of developed
PROPERTY must be paid when developed land is rezoned.

DENSITY ('

In residential areas, density is the term used to express'the
number of dwelling units per acre of land. In APEXCounty a
different density is associated with each of the five residential

27
40.
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development types, with the lowest denity foupd in land use
'cate4ory R-1 and the highest, in category -2.

, The table on t e. following page expresses housing density in
housing units p.r cre, and in.acres per housing unit..

DEPRECIATION ALLOWANCE

Each cycle, the total vane of industrial capital:facilities,
(building and equipment depreciates at 81. A tax credit of 5%
of tha.capital value of these facilities is allowed the Indus&
trialist to compensate far this depreciation. ,The'-amount is
:deducted before Federal and State income taxes are paid. The
Industrialist may claim any part of his maximum allowance; any
portion of the allowance not taken will accumulate. The maximum
depreciation allowance is listed under cost factors'in the
Industrialist's printout.

DEVELOPMENT TYPES AND COSTS

A. \ Residential

In APEX County there are various leVels. of cost and density
associated with different qualities and sizes of housing which
may be built by Developers.- These costs are foi structures;
exclusive of land and site improvements.

Single Family
Three different development-cost levels are applicable to APEX.
County single-family housing units, ranging from the highest
construction cost of $40,000 (designated as R-1) to the lowest
cost houting, built at $15,000 per unit (designated as R-3).
Any oneof these types may be built on land which, when vacant .

is zoned R.

Multiple.Familz
Units of two different cost leiels, /1-1 and M-2 are, available
for construction of multi-family housing in APEX Count. The
highest cost per unit, for M-1, is $30,000 and the/lowest, for
-2, is $12,000. Either of these types may bescotistructed on
vacant land zoned-M.

Residential Development Costs Per Unit

I I I I I ----1
I R-1 I R-2 I R-3 , ,I M-1 I M-2 I.
I I I , I 1
I I I I/ 1 I
I $40,000 I $22,500 I $15,000 I! $3'0,000 I $12,000 I
I I I . I' . I I

28



HOUSING DENSITY

. IMINLAMINIMI
ni s
Per

Acre

cres
Per

Unit

nits
Per

Acre

cres
Per
Unit

'n is
Per

Acre

cres
Per

Unit

'nits
Per

Acre

cres
Per

Unit

snits
Per

Acre

cres
Per

Unit'

1.4 .714 3.S .286 5.6 .179 11.2 .089' 21.0 :OW

2.4 .410 6.0 .167 9.6- 19.2 :052 36.0 .028

2.0 .500 5.0 ,200 8.0

,..104

.12t 16.0 .063 30.0 '.033

4 2.8 .357 7.0 .143 11.2 .089 .045 42.0 .024

5 2.1 .476 5.25 .190 8.4 .119- 16.8 .060. .032

6 1.6 .6 5 4.0 .250 6.4 .156 12.8 .078 '24.0 .042

7 2.5 .41400 6.25 .100 .10.0 .100 20.0 .050 375 .027

8 3.0 .333 7.5 .133 12.0- ..083 24.0 .042 45.0 '.022

in
10

1.2 111311 3.0 11111 4.8 .208 9.6 4104'. 18.0 -.056.

o

2.5 .400 6.25 .160 10.0 .100 20. .050 37.5, .027

11 1.0 1.000 2.5 .400 4 0 .250 8.0 .125 15.0 467.

.067III 1.0 1.000 2.5 .400 4.0 8.0 '.125 11.0,

1.0 1.000 2.5 .400 '4.0' .250 8.0 ..12S 15.0 .067

1111

..5 2.000 1.25 .800 2,0 .500 4.0 .250 7.5 '.133

16

.6 1.667 1.5 .667 2.4 .417 4.8 .208 9.0 .111

Nil 1.250 2.0 .500 3.2 .313 6.4 .156 12.0. .083

,111111[1110 320 .333 .208' .9.6 .104 18.0 .056

18 in
3,0

.435

.333

PIN
7.5

.174

.133

9.2

12.0

.109

.083

18.4

24.0

'.054 34.5 .029

.042: 45.0. .022

.8 1.250 2.0 .500 3.2 .313 6.4 .156 12.0 .083.

1111

.5 2.000 1.25 .800 2.0 ,.100 4.0 .250 .7.5 .133

.4 2.500 1.0 1.000 1.6 .625 3.2 ..313 .6.0 .167

ellffil3.333

25

.7 1.429 1.75 .571 2.8 .357 5.6 .179 10.5 '495

2.500

.711NOMMIRM'2.4
1.0 1.000 1.6 .625 3.2

MOM .222

.313 6.0, .167

26 3.333 '05 1.333 1.2 .833 2.4 .417 4.5 .222

27 .6 1.667 1.5_ .667 2.4 11,111 4.8 .208

.417

.250

9.0 .111'MOM
1111111111191

III

19.1E11

.3 3.333 .75 MINIM 2.4

2.000 PIN .800 2.0 .500 4.0
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B. Commercial
,

.
I

Two types of commercial land use are allowable in APEX
I

County. These relate-to local neighborhood shopping
facilities and to regionally- oriented--commercial and ,

service facilities. Both may be built only on zoning
cCategory "Commercial" land. Each is developed on a cost-'

perTacre basis, as follows:

Commercial Development Costs by Type

I --., I I

I CL I ,CR I

I I I

I r r
I $100,000 I $125,000 I

. -1 1 -I

'C. Industrial ,

*
Endogenous industrialdevelopment/permiited Developers in

'APEX County it on a per-acre basis-i4t e cost being $104,000
er acre. Zoning category I land ma be developed intq this.
a use.

-1See ZONING CATEGORY.)

\

I

DOSAGE

The accumulated exposure of "a person, "plant, materia4, etc.,
to a particular concentration of pollutant for a:spec fled
period of time.

1

DUMP

A site where uncontrolled disposal of solid, waste occurs.

EFFLUENT

An effluent is a gaseous or liquid discharge or emi sion.

EFFLUENT SAMPLES

An effluent sample is' an industrial outflow water sample
/

and analysis which provides data on seven water poIlutant,para-
meters. A sample may be ordered by the Water Quality Nana7'
ger and is taken at the source specified by the wc11.

30
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ELITE OPINION POLL (E.O.P.)

The Elite Opinion Poll calls fora vote of all game players
on certain major policy issues in,the community. These
issues appear as headlines in the METRO-APEX NEWS, which
ask for either a deciding or advisory vote. The results
of the P011 affect public officials' chances of reelection,
as well as the probability of passage of general referenda,
specific bond issues and special millage requests.

EMERGENCY EPISODE

An air pollution incident in which high concentration of
pollutant(s) occur in the ambient air contributing to a
significant increase in illness or death.

EMISSIONS

. Emissions are pollutants in effluent or exhaust gases which
are released into the air.

EMISSION FACTORS

Emission factors are estimates which can be used to approx-
imate the rate of emissions of specific pollutants from
generalized sources.

EMISSION INVENTORY

A compilation of the rate of pollution emissions in a given
area by source type.

EMISSION MEASUREMENT

Air pollution emissions are measured in pounds per hour for
particulates,.sulfur dioxide (SO2), carbon monoxide (CO),
nitrogen oxides (NOx), and hydrocarbons (HC); in Ringelmann
number for smoke; and in. Stinkelmann number for odor. The
emissions measured are of specific pollutants from specific
sources.

EMISSION RATE

Emission rate refers to the amount of pollutant- emitted per .

unit of time or throughput. Maximum allowable emissions will be
, specified in pounds per hour (or pounds per 1000 pounds of

process rate) if they refer to emission rates.

EMISSIONS SOURCE

An emission. source is the origin of some specific air
pollutants. In the game there are several gamed point
sources, about thirty non-gamed point sources, plus motor
vehicles and space heating as line and area sources, re-'
spectively. . 31

L'

ire

4



2-9

ENVIRONMENTAL IMPACT STATEMENT

The results of.a study which identifies and evaluates the
adverse OT beneficial environmental effects of pUrsuing,a
proposed action, pursuing an alternative action or not
pursuing the proposed action. -

EXOFIRM (EXOGENOUS FIRM)

An Exofirm is an industry or bureaucratic firm that depends .

primarily upon markets outside the, local area for its growth
and vitality. These firms are usually classified as Exofirms
on the basis of their being net importers of dollars and net
exporters of products or services to these outside markets.
Jobs created by Exofirm growth spur additional growth of
households and jobs oriented to the local market. (Exofirms
are also often referred to as basic firms).
In APEX County, Exofirms locate in industrial and office
zoning categories. Periodicilly, the newspaper will note
-the opportunity for Developers or Industrialists to invest,
in a speculative way, in the entry of new Exofirms into the
metropolitan area, with a variable probability of success
attached to such investments. Occasionally, these Exofirms
require rezoning of Land and/or installation of special capital
improvements. Requirements for such special public action
and requests for private investment will be noted in the
newspaper announcement of -the firm's interest in locating
In the area.

FEDERAL WATER POLLUTION CONTROL ACT AMENDMENTS OF 1972

(See LEGAL REFERENCE MANUAL)

FUEL RATE

Te amount of fuel consumed by each indusXry per unit of
time is specified in tons/hours for 'coal, in barrels
(bbl) /hour for oil, in thousand cubic feed (AICF)/hour for
natural gas, and in megawatts (i1W) for electricity.

FUEL TYPE
.

.

111t

L1

The fuel types for industry chide: low-grade coal
high-grade coal (Hi-Co ), low grade oil (Lo-Oil),

high-grade oil (Hi-Oil), natural gas, and electricity.
The fuel option for each plant is listed in the Industrial-
ist's printout.. The fuel grade refers inversely to the air
pollution potential of the burining fuel, i.e., Lo-Grade
has higher pollution 2otential. and Hi-Grade fuels have low
pollution potential. .

32



GARBAGE
,t A

The fOod yaps "e portion of solid waste.
., to

HAZARDOdS-AIRWLLUTANTS
'

Air po llutants not covered by the Air Quality Standards
but which, in EPA's judgement, "may cause,(or contribute tb,
an increase in mortality or --- serious illness." These
pollutants generally are toxic substances such,as mercury,
cadmium, asbestos and beryllium.

2 -10

HAZARDOUS WASTE

(See "SOLID WASTE TYPE")

HOUSEHOLD /COMMERCIAL REFUSE

(See "SOLID WASTE TYPE")

HOUSEHOLD'TYPES

The five-household types used in APEX County are iharacteri-
zations of families belongin-io fairly, homogeneo s socio-
economic groups.. These -characterizations reflect life.
style, political involvement arid voting habits, general
consumption behavior and preference for public goods.,
There is Substantial overlap of.income levels for all status-
groupings; hence income, alone,, is. a weak-indicator for
characterizing households.

. - ,

Household Type 1 -- is upper classand upper-middle class
combined. Occupations of the'heads of households are:
professionals, technical workers, managers, officials, and
proprietors. One-half of the family income levels are in
excess of $15;000 and the other half are in the $10,000-
$15,000 range. Value of housing is in excess of $20,000,
and if they rent, rentals are over ;450 per month. This
is the group which is most concentrated in residential
locations. Education of the head of the household is at
.least college. graduate ..often.with post-graduate study,
Interest group membership for this.household'type is
found in the Businesi Community and Effective Government
Groups.

Household Type-II -- is the typiCal middle-class household
in which the head of.households oCcupatiOn-is clerical, sales,
or kindred types. Income.of the family is primarily in the
$7,000-$10,000 range., Education of the head of the house-
hold is some college or at least high school graduation.
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Housing value is primarily in the $15,000-$25,000 range,
and gross rentals would usually be from.. $100 to $149 per
month, though they may be somewhat lower. .Interest group
affiliations for this type, are with(the EffectiVe Government
Groups on the 'ones hand, and with the Right-wing Conservatives
on the other.

Household Type III -- the-most numerousand widely-distrib-
uted of the five types is characterized by a.miXed member-
ship of very low income white coil workers, skilled
craftsmen, and foremen, though th latter two predominate.
In the outlying areas, farmers f 1 'nto this category.
Family income is primarily in the 00-$9,000'range.
The head of the household's education is typically high'
school graduation. Housing value is usually in the $12,000--
120,000 range and rentals are from $80-$125 per month.
Members of this group are apt to belong to the Labor Vote ma/

,or the - wing, conservative. interest groups.

Household Type IV -- is composed of semi-skilled workers,
industry operatives and non-household service workers, such
as waiters,,barbers and parking-lot attendants. Family in-
come is in the lower portion of the $4,000-$7,000 range.
Housing values range from $10,000 to%$14,000 with gross
rentals being $70 to $90 per month. Education of the head'
of tile household is, usually 9 to 11 years. Interest group
membership for this household type is found in the Labor
Vote'and among the Civil Rights GroUps.

Hpusehold Type V -- is the lowest stratum of society, and
heads of households are laborers or household service work-
ers. The vast majority of ,the area's unemployment are of
this type and roughly half of all members are elderly and
retired. Family, income is lessthan $5,000 annually and
the value of housing is less than $10,000, with rentals
primarily $50-$75 per month. Heads of households have
usually not been educated beyond th6-eigth grade. Member-.
ship in interest groups is found in the Labor Vote and
Civil Rights,Groups.

Political involvement of the five houiehold types declines
framType I (the highest) to Type V, the latter being
generally apathetic. Likewise, concern with government
operation and provision of public services is highest in

A Type I households and declines, steadily through Type V
families.

The five household' types will tend to demand housing of
the five residential development types according'to the
following percentages:

34
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-- SO% will choose R-1; 30% R-2 and
20% 1.1-1

ED DO

1111

Household Type V --

ZO% will choose housing in each of
the five development types

0% prefer R-1; 30% prefer R-2;
20% choose R-3; 25% take M-1, and-
15t ?I -2

20% will choose R-2; 40% R-3;
10% M-1, and 30% M-2

40% will be in R-14 60% in n-2
.1

IMPLEMENTATION PLAN

Under the 1970 Clean Air Act, each state must prepare and

1th

have approved by EPA an Implementation Plan which .d ails
the methods, strategies and timetable which.the state and
its jurisdictions will employ to meet and maintain the

.Air Quality Standards within the control region(s) within
its jurisdiction.

IMPROVEMENT STS

Improvem t costs are fees to prepare raw land for develop-
ment, inc uding subdivision costs, sewer and water connect-
tions, drainage and engineering. Developers are required
to pay improvement costs on all land on which thIE build
structures. For residential property, improvement costs
are on a per unit basis as follows:

I

I R-1
I

I $1,000
I

I

I

I

I

R-2
I

WO 'I

I

I

M1
I

I

. .$600 , I $400

I
M-2 I

I

I

I

For commercial and 'local industrial land uses, improvement
costs are on a
per acre.

These fees are automatically applied to all land on which
the Developer builds.'

per acre basis; for each the fee is $5,000
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.-INTERESt GROUPS

In APEX County there are S major political interest gritupt:
that take stands on public policy issues and have a\sig-
nificant impact upon voting behavior. The more extreme

/ the position assumed by one of these bitterest groups.(at
indicated on a.sCale of +it.to -4), thefigreater will be
the voter turnout surrounding any par icular referenda or
election. Each of these,interest gro ps derive their
constituency from among two or more o the "Household Types"
(See HOUSEHOLD TYPES)

/

1. CIVIL RIGHTS GROUPS: The orienOtion of these groups
. is primarily towards issues such asjairemployment,' neigh

borhood improvement, and problems that affect minorities.
Their leadership is drawn from theiielite liberals, or the
ghetto activists, their nembership7from the lower social
strata. Their mode of operation it typically public pro-
test and demonstrations centered pound a very specific
policy issue or community probled) and their influence
on the system as a whole is moderate.

2. EFFECTIVE GOVERNMENT GROUPS' Are overwhelmingly middle
class, composed primarily of prOfessional people, a large
percentagelif-them women. These'groups are interested in
a wide range of issues, on which they exert moderate influ-
ence. their orientation is towards governmental efficiency and
towards community growth and -;image-.

/1

3. BUSINESS COMMUNITY: Draws from the whole range of
commercial and mercantile interests, as well as some from
the profesiional areas such'as law, engineering' and,
medicine. The business community exerts the highest degree
of power of all politically oriented interest groups;
their interestis directed primarily at community image,
growth, and "BOOSTERISM".

4. LABOR VOTE: Are'more conservative locally than nation-
ally and exhibit some divergency between craft unions `and
industrial unions, the'former being more conservative. The
labor vote exert moderate influence on a range of issues
somewhat less broad than those of interest to the "Effective-
Government Grobps". The conservatism of the labor vote.is
especially apparent in the opposition of some of its con-
stituency to public spending for social welfare.

S. RIGHT-WING CONSERVATIVES:' Draws its membership primarily
from people who resisZ change and advocate conserving the
"traditions of AmericanisM--God and Country." They are
generally against social change, increases in government
influence in loial affairs and public spending on social
programs. Since these groups do not advocate change, they
usually' only become actively involved in public issues as a
reaction to public programs prepped by other groups.
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INTEREST RATE

The cost of bin-rowing money will vary for the Industrialists
and Developers according to both their credit, rating and the
length of the' loan,. i.e., how many years will be taken to
repay it. The maximum number of years on any loan by an
Industrialist 'or Developer is 20 years. Applicable interest.
rates as follows:

2-14

I I 'credit Rating I

I A-1 l'A-2 . I A. I

t I

I 4i7 I 6% I 8% I:
I I - I -) 1

I 6% I' 8% I 12% I

I 'I' I

-I 8% 1.12% I 161 I

I I I I

I 12% I 16% I 20% I

I

The cost of borrowing money for governmental agencies, the
interest rate on bonds, will vary according to the credit
rating of the jurisdiction, and will differ between general
obligation and revenue.bonds. Since revenue bonds are not
backed bygovernmental taxing power they are riskier and
therefore carry higher 'interest rates than general obligatiOn ,

bonds. As a jurisdiction's credit rating falls from A-1 to
A-3, the interest rate on general obligation bonds will
increase from 4.5% to 6%.

I Yearsto-Repay
I

I 1-2

I 3-5
I

I 6-10
I

I 11 -20
I

INVERSION

layer of ,air trapped near the ground by a layer of warmer
air above it.

ISSUE

Iss is use
+play = in
two to or
the player.

to refer to a pioblem situation presented to
e NETROAPEX NEWS. Following each issue are
alternatives one of which must-- e selected by

,
(See ELITE OPINION pow

JURISDICTION

Jurisdiction refers to one of the political units in APEX
County. Abbreyiations used in the game are:

1
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(Jurisdiction 1) CC
(Jurisdiction .2) SUB
(Jurisdiction 3) TW'l
TJurisaction 4) TW 2
- (Jurisdiction 5) ' Co

(See ANALYSIS AREA.)

LAND USE

2-15

- Central City
- Suburb
- Township 1
- Township 2
- County

Land use is:a'term used to refer to the spatial 'distribution
of City hnd rural functionsits residential communities or '
-living-areas, its industrial; commercial and retail business
districts or major work areas and its agricultural, institu-
tional and leisure time functions.

(See'DEVELOPMENT TYPE and ZONING CATEGORY.),

LEACHATE

Water moving vertically through the soil of a landfill that
may become contaiminated front the waste material in the fill.

MAXIMUM PRODUCTION CAPACITY

This is the maximum number of units which can be produced
by,a gamed industry in a cycle',- with the plant and equip-

. ment in existence during that cycle. Maximum capacity may
be increased by making 'capital expenditures. for building
and equipment. New productive capacity becomes. available
only in the cycle following'that in which money is budgeted
for-plant expansion.

. MEAN PROBABLE NUMBER 'PER 100 ml (IIPN /100 ml)

Aiaeasure of 'die amount of coliform organisms per unit-
volume. By using quantities of sample varying in geqmetric
series i.e., 0.01, 0.1,-1.0 milliliters, and by applying the
usual"test for coliform organisms, it is possible td deter-
Wife a statistical estimate or "most probable number" of
coliform organisms per 100 ml of water.

MICROGRAMS PER -CUBIC METER
0

The:veight of a substance in 1/1,000,000 of a gram contain-
edin one cubic meter of volume.

MILLAGE' .

illage is the tax rate, in mills, which is applied to
State. equalized property value to generate-property tax
.revenue, One mill is equal to a $1 charge on each $1000
of value, or one tenth of one percent of the State equal-
iced value. There are three types of millage:
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A. Normal Operating Tillage is determined by local
politicians,and-is applied to standard operating
costs of government by State and, local law -- the
local limit can never be higher ihan the limit
set'by thy State.

B. Special which is not siPject to State a
Local liMits, can be.used for financing special
prograds. It. must.be voted and passed on in a
referendum.

.

Debt-Retirement Millage is not subjeit to the State
and local, limits but it can be used for retiring
general obligation bonds. This pillage requires a
favorable vote in a referendum.

fiotalini 13 a g e

millages -and the
, in effect during

the sum .of operating millage, any special
debt retirement millages which may be
the year.,

MILLIGRAMS PER 'lin (mg/1)

Weight per unit volume; For water effluents-, milligrams
per liter is used to express the concentration in terms
of the weight'in milligrams of a dissolved or suspended
pollutant in one liter of water.

4
MONITORING STATION

A monitoring station is a facility that houses air quality
monitoring equipment for mea cement of ambient air quality.
One air quality monitoring s ation may be installed and
operated in any analysis area The pollutants.measured at

. each monitoring station are:
o.

/

-Particulates, 802, CO, POx, and Hydrocarboni

Each pollutant is.measured by a different type of monitoring,
equipment;

(Sei AIR QUALITY)

NATIONAL AMBIENT AIR QUALITY STANDARDS

EPA has set Primary and Secondary Air Quality Standards
which are the maximum concentrationof air pollutants
alloWable by. federal law. Primary Standards are based on
protection of the public health and are to bp achieved as
.a first priority. Secondary Standards are based on the
public welfaie and will be achieved as a second priority.'

NATIONAL ENVIRONMENTAL POLICY ACT (NEPA)

(See LEGAL IttifiSRENCEIIANIrAL)
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OFF.GASSES

0
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Gass s arising from landfills or other solid waste conver-
sion (such as thermal) operatiohs and leaving the site .of
generation.

PLANNED. I DEVELOPMENT

A planner unit development is an :dlocatzon
4t
of densi

a develop ent site such that the overall density mee
zoning requirements,' but within'the site certain are
be of-a higher concentration than those other develo
around this site. This alloUs the Developer more fl
bility in designing planned neighbdrhoods.

(See DENSITY)

PLANT INSPECTION

y'to
s the
s may
meats-
xi- I

A plant inspection is an "on..-site" examination of production
and pollution control equipment, processes and procedures:
Plant inspections ordered by the APC0- will provide him with
information on the production processes; production capadity;
fuel and process rates; control systems; smokeivde
(Ringelmann number); and odor code (Stinkelmaruf'number)
foreach process of a specific gamed or non-gamed emission
source.

.PLANT MANAGER

The player in
Plant Manager

(See BOARD OF

the role of Industrialist is acting as a

DIRECTORS.)

POLLUTANTS

Air. Pollution:

(1) Particulates: particulate matter is any material. (except
uncombined water) which exists in ainely divided form
as ,a liquid or .solid at standard conditions.

(2) Sulfur Dioxide (SO2) is a pungent colorless has
which is commonly emitted from the combustion of
sulfur containing compounds, especially fuels such
as 'col and fuel oil. Sulfur dioXide'can also be
enitt d from chemical process plants., metal process
plants- and trash burning incinerators.
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(3) Carbon Nonoxide (CO) is a colorless, odorless, very
toxic gaseous product of the incomplete combustion of,
common fuels. It can also be, generated by metabolic
processes and the partial oxidation of carbon-contain-
ing compounds such as limestone. Carbon monoxide
adversely affects human respiration by interferring
with the body's ability to assimilate oxygen.

(4) Oxides of Nitrogen (N0x) are'formed when oxygen and
.nitrogen are heated to a high temperature. Suffic-
iently high temperatures to produce significant amounts
of NOx are normally only reached in modern efficient
combustion processes such as electric power plants
and automobile engines. Oxides of nitrogen in com-
bination with hydrocarbons and sunlight are major
constituents.of photoChemical smog.

(S) Hydrocarbons (HC) are compounds containing combinat-'
ions of hydrogen and carbon. Gaseous hydrocarbon
air pollutants are most commonly emitted from the
incomplete combusion of fuels such, as gasoline, coal,
oil and gas from the production, handling and evapor-
ation of gasoline, paint thinners; solvents, etc.
Hydrocarbons along with oxides of nitrogen and sun-

, light are important in the generation of photochemical
smog.

Etter Pollution:

(1) Biological Oxygen Demand - B.O.D. is the amount of
oxygen needed by any p011uted water or.sewage to
allow micro-organizms to consume the suspended and
dissolved biodegradable organic material found in
the liquid under aerobic conditions.

(2) Coliform Bacteria - Micro-organisms found in sewage
serving as the indicator of bacterial contamination
in water quality.

(3) Dissolved Oxygen (D.O.) is the amount of oxygen found
and available for biochemical activity with a given
volume of water (mg./1.). The saturation point is
dependent upon temperature, chemical characteristics
of the water, and barometric pressure.

(4) Nutrients J. Nutrients are phospates, nitrates,' nitro-
. gen and phosphorus released as waste from certain
industries or produced from agricultural and urban
runoff.

(5) Thermal Pollution - The increase in temperature of
surface waters as a result of the use of these
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waters for cooling purposes by indu try or public
facilities. The heat accelerates bioloLical processes
in the stream, resulting in reductio of oxygen
content of the water.

(6) Total Dissolved Solids (T.D.S.) Th0 amount of solids.,
dissolved in a given volume 'of water (mg./1).

POPULATION EQUIVALENT

The population equivalent is a means of converting (a)
residents, and (b) employees and clients of industries and
commercial facilities into a standard measure of the .demand
placed on such public capital facilities as sewers, streets,
and water.supply. The population equivalent of an area
(analysis area or jurisdiction) is,computed as,follows:

P.E.* [Total households]...[.3 xall employees of commerce
and industry]

For use of population equivalents in APEX County, see
CAPITAL PLANT INDEX.

PROCESS RATE

Process rate refers to the amount of materials processed by
an Industrialist per unit time. The measure is specified
in tons, pounds, barrels, per minute, per hour, etc.

PRODUCTION LEVEL

This is probably, the key item determined by an Industrialist
each, cycle. It is the number of'units of a product his
plant will produce in that cycle. The Industrialist is
.free to set his production at any level he chooses, as long
as the figure he sets does not-exceed his maximum production

_ capacity,.

PRODUCTION PROCESS

A production process is a definable part of the overall
production system of a given firm. Each gamed industrial
firm may have up to five preduction processes, while each
non-gamed industrial firm is assumed to have only one process.

PROMPT :CRAP

Wastes that, are recycled for direct reuse without'entering
the solid waste stream.
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QUASI-PUBLIC LAND

This is land owned by tax-exempt organizations such as
churches and fraternal organizations. Such land includes
church buildings and schools, cemeteries'and such miscellan-
eous buildings as Elks lodges, etc.

'REACH

A reachis a generally homogeneous segment of a river or
stream. Often in water quality management typical measure-
ments of water quality from any point in .the reach are
used as representative of the entire reach.

REFERENDUM

A referendum is a'vote of the (simulated) population of a
jurisdiction on some issue' presented to the people by /the
Politician. Most usually referenda are. called to appOove
(or reject) a general obligation bond issue or a request
for special millage, although they may he called to approve
some legislative matter, such as open housing.

REFUSE

A term applied broadly to. mixed solid waste including food .

waste, trash, street sweepings, and non-toxic solid industrial
wastes.

REZONING APPLICATION FEE

The rezoning application fee is a charge of $100, which
is assessed for each rezoning request submitted by a
Developer or Industrialist. It is included in that player's
financial statement for the next cycle.

RINGELMANN.NUMBER

The Ringelmann Number is a scale for measuring the blackness
of smoke fumes and is equivalent to the'opacity. Ringelmann
Numbers-and opacities are used for specifying allowable
smoke emissions ( Ringelmann for black and opacity for o..her
colds). #0 = zero opacity #1 ='201, #2 se 40%, #3 = 60%,
#4 = 00 %, #5 = 100%. In -.APEX County', all smoke readings are
reported as Ringelmann Numbers.

SALVAGE

The recovery for reuse of any valuable component from the
sol d waste stream.
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SANITARY-LANDFILL

4

An operation where solid waste is deposited in!the ground
in a cont;/fled manner. /The waste is compacted when deliver-
ed and co ered daily. APEX County can have three classes of
sanitary /land fills. ,(See below.) ,

- / ,

SANITARY LANDFILLClass/1 -

1

A sit/where,dispoSal of toxic or hazardous industrial
waste (solid waste type l) is permitted due.tO the geology
and soil characteristics. Solid wastetype 2' and 3 may
be deposited.in this class site. .

1

SANITARY LANDFILL- -Class II

A site where only non-toxic or, non - hazardous; waste may be
`deposited. These site,receive primarifY mixed municipal
refuse (solid waste type 2). Solid-waste type '3 may also
be deposited in this claTsite.

SANITARY LANDFILLClass III

A site where only solid fill (solid waste type 3) may be
deposited.

SELVAGE TREATMENT LEVELS

Primarz Treatment - A series of mechanical treatment pro-
cesses including screening and sedimentation, which removes
most of the floations and suspended sOlidsfound in sewage, '.
but which have a limited effect on colloidal and dissolved'
material.

Secondary Treatment -.A series of ,biochemidal, chemical,
'andfor-mechatical'processes whiCh remove oxidize or
stabilize nons'etteable, colloidal, and dissolvedorganic
matter following primary treatments.

i

Tertiary Treatment:- Any sewage treatment process that has
the capability to remove over ninty-nine percent of the
pollutants,in sewage if it follows secondary treatment.

SOIL PERMtABILITY

A measurement of the. water porosity of son, soil porosity
measured in gallons per day of,water which will.be absorbed
by one square foots of soil surface.

5
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SOIL SURVEY-

An engineering/geological survey of an analysis area which'
'provides data on the water table level, soil type, and soil
permeability. These parameters are important criteria to
determine the suitability of an A.A. for Class I, II, or III
sanitary land fills.

. SOIL TYPE

Three predominent soil types are found in APEX County-1
clay, sand or gravel.

SOLID WASTE

Any waste that can be handled as a solid rather than a
liquid.

SOLID WASTE DISPOSAL

The end pot of solid waste handling; may include open
dumpso'san ary land fills, incinerators, composting, haul-

. ing out'of A EX County by contract, salvage and recycle, etc.

SOLID WASTE SOURCES
,....-

Solid-wastes,are'generated from various sources as --

Household - Solid wastes from residences.'

Commercial - Solid wastes derived from non-industrial
commercial operation.

Industrial - Wastes produced as a result of manufacturing
or related industrial operation.

municipal - Mixed Household and Commercial ,waste tkit,,may
con ain some street cleaning wastes and industrial solid
wastes.

A ricultural - Wastes derived from basic crop or animal
operation ncluding waste vegetables, minerals and animal
manure.

SOLID WASTE TYPE

APEX County solid wastes are specified as one of three,
following types--

, S,W. ;Type 1 - Hazardous Wastes; includes sewage sludge,
pesticides, industrial chemicals, etc., (Only small

. quantities of high toxic wastes and radioactive wastes
are generated in APEX County and these are not included
in Type 1 wastes.)
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1.0

S.W. Type 2 - Household/Commercial Refuse; includes trash,
rubilish, garbage and'decomposable organic refuse'from
,commercial and hdusehold operations picked up by regulp
route..collecttn.

S.W. Type 3 - Solid Fill; includes bulky non-water soluable,
non-decomposabreTEUrgolids from municipal, and industrial
operations, demolition, ete. Examples are earth, rock,
gravel, concrete, asphalt paving fragments, clay, glass,
and rubber products.

Industrial wastes are distributed among the above three
categories depending upon the characteristics of the
particular waste.

SOURCE TYPES (AIR POLLUTION)

Point Source - A stationary source of pollution which has
the potential of emitting a substantial amount of pollut-
ant(s) such as a factory or power plant.

Line Source - A moving source of pollutants such as automo-
biles, buses,-trainS, and aircraft.

Area Sources The sum of nunerous widespread small station-
ary pollution sources as the space heaters in buildings.

Indirect or Com lex Source - Stationary facilities or
developments w ice in.irectly generate substantial, pollution
by means of activity associated with them (such as vehicle
traffic generated by shopping centers, sports complexes,
airports; etc.)

STANDARDS OF PERFORMANCE

Direct limitations of pollutant emissions from certain
types of high pollution sources (power plants, etc.) set
by .EPA and/or the, states;

STATE EQUALIZED VALUE

State equalization is a process designed to even out

it

differences in'assesSment practice among political'
jurisdictions. The state equaliz ion factor applied
to each jurisdiction's assessed alue may thus be
different. The statt equalized value for a jurisdiction,
reached by applying the factor to local assessed value,
is the base on which millage is levied to generate
property tax revenues.
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STINKELMANN NUMBER

The Stinkelmann Number'is.a scale (developed in APEX County)
for"measuring odor emissions, and for specifying maximum
allowable odor emissions. Numbers range from 0-5, covering
least to worst odor levels, respectively.

TAX RATE

See PILLAGE

TRANSFER STATION

Stte at which wastes are transferred from small compacter
vehicles to larger long distance transport vehicles.

.TRASH

The non-food, non-putrescible fraction of solid waste.

UNIT COSTS

The costs to the Industrialist of operating his plant are
calculated, for each production component, except labor,
on the basis of the amount and cost of each component
required to produce.one unit of the product. 'These unit,
costs apply to fuel, administrative overhead, inventory,
and raw materials.

Fuel Cost applies to the fuel required to produce'each
TMETtililist's product and will be different for each .

fuel type.

General Administrative Costs include all overhead expend--
itures, other than salaries, involved. in production.

Inventory Carrying Costs must be paid to store product
inventory fromone cycle to the next. This cost excludes

.,taxes on .inventory, - ._.
Materials Costs include all rpw materials required to
,produce the product, except fuel.

i The unit costs 'for each of these components, which are
1 applicable for a particular Industrialist for the next
year are included in that player's output.

'UNIT SALES PRICE

This is the- price, which an Industrialist sets each cycle,
at which he will sell a unit of his product. Each Indus-
trilalist except the power plant has complete control over
price; although the number of units he actually selli
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will be dependent on the relationship of his price to
supply-demand conditions in the general market, and to

. the current average industry-wide price (reported-for the
last three years in the Industrialist's output).

WATER QUALITY SAMPLES

A water quality' sample is a water sample and analysis
providing data on seven water pollutant parameters.
The. water'quality manager may order water samples and
designate the location from which they are to ie taken;

WATER TABLE LEVEL

The distance from the surface of the ground to.the under-
lying groundwater level.

ZONING CATEGORY

Zoning categories apply only to vacant land for APEX County.
Each of the six zoning categories may be developed into
one.or more types.of land use:

FROM

Zoning Category

(1) R - Single-family
residential

(2) P.I - Multiple-family
residential

(3) C - Commercial

(4) I - Industrial

(5) 0 - Office

(6) A -:Agricultural

TO

Developed Land use Types)

(1) R-1 (low density, high st)
(2) R-2 (med. density, me cost
(3) R-3 (high density, 104 cost)

(4) M-1 (low density, high cost)
(5) M-2 (med. density, low cost)

(6) CL (Commercial-Local)
(7)' CR (Commercial-Regional)

(8) IL (Local industry)
(9) IX (Exogenous industry) .

(10) 0 (Exogenous _office)

(11) A.(Active fariing)
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Chapter 3

WATER QUALITY LAGER ROLE DESCpIPTION

The Water Quality Manager (WQM) is concerned with preventing and
controlling the effects of wate ollution by maintaining and
improving water quality through.t e elimination or reduction of
Ira pollutants from the water of APEX.County. The primary
mis is to provide comprehensiv environmental protection
services in the area of water quail management as a part of
the environmental management prograM of APEX County.

The specific area. of operation'o the WQM. is intentionally
general with no specific limitations or constraints imposed.on
what constitutes water quality management. The, challenge to the
new MN is to assess the nature of the problem, tolesign a
management system to.correct the problem and to implement, oper-
ate, and revise that management system. The remainder of this .

chapter attempts to acquaint the new WQI.I with the water quality
49lent issues in general, and specifically those he will
in APEX, County. The section ends with a proposed set'

of specific functions for the WQ}I's consideration.

Water is used for a multitude of purposes ranging
.

ng from
human,consumptionto power production. The uses of water are --,,,....7,

often sequential. Since the quality requirements are different .,..

for each 4:) the varioususes, the demands for water must be
weighed-agg\inst each .other in order to define a resource ,manage-
ment

-.

ment progra0 which can satisfy.multiple criteria at the least .

A

cost to society. Water,is a limited resource not only in terms
of quantity; but in terms of quality.

.
.

A major dilemma_ confronting the WQM is the number of
governmental institutions whose activities affect water qt lity
in APEX. The programs and 'administrative authorities and 1

responsibilities are diffused and distributed within the lo al_

goiillffients resulting in a fragmented management approach to
problem solutions. The Planning Department is responsible for
.developing land use -zoninglsubdivision.regulationsalld . ,_

I/-community growth plans. The Public Works Department operates
sewage and water treatment facilities. The Public Health Depart-
menadministers regulations and may condemn beaches and. water
supplies when their quality falls below acceptable standards.
This situation where responsibility*is diffused results in
ineffectiveness, duplication of effort, and lack of coordination
of the various programs which concern water quality.. In, an

attempt to bring order to this chaotic situation, the Board of
Stimmillpors recently established the Environmental Quality
Age and directed it to develop and administer an 'integrated
environmental management program for APEX County.

,..
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The Environmental Quality Agency (EQA) is charged with the
duty of administeringand coordinating APEX County's environ-
mental protection activities. To this end, the EQA will norm4lly
direct and coordinate the activities of the Air Pollution Control
Office and the recently established Water Quality Management and
Solid Waste Manager Offices. , In. addition, the EQA has respon-
sibility fOr several other areas of environmental concerns
including pesticides, noise pollution, and radiation.

An evaluation of the practical chaftges required by the
establishment of the_EQA indicates that the WQM can use this
transitional period'to.institute changes in the governmental
organization and increase the effectiveness of water quality
programs. The emphasis of the move to develop a total environ-
ment agency is the integration of relevant environment activities.
The WQM could benefit by a restructuring of some governmental
functions to include consideration formate'. quality:

Like,other indiVidualsin the. APEX,community, the WQM
receives computer printout at the beginning of each cycle of play.
This printout is a record of the decisions made by the MI in the
previous cycle and of the funds spent in that,cycle;- The
printout also contains information.which may guide the WQI1's
decisions in the next cycle. . . . (

In APEX, the County-government has assumed responsibility
fore water quality management throughout the Central City, the
Suburb, and the two Townships. The EQA maket a consolidated
budget request.to the County Politicians each cycle. The EQA
also coordinates grant requests-from the Federal government for
operation othe agency activities..

The WQM d fice will bedirectintits efforti to three major
areas of conce assessing the nature, magnitude, condition ,

and trend of .wa er pollution problems in APEX COmity; develop-
ing and implementing a water quality management system.for the
County; and administering the operation of an effective pollution

Of critical-14ot ante.' The-plan whiCh:ii deViOoped-MUSt'be'
control, program. function performed by the VQN is

considered within the context of the overall environmental
quality plan for APEX County. As such, ,the WQM competes for
limited resources with the APCO, SWM and other environmental
programs.

One of, the WQM's,iTimary objectives is the developMent Of
an effective resourcelmanagement program rather than merely
surveillance and enforcement. Enforcement and control should
be considered as only one element, albeit an important one, of
an overall management.program.
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,

The MIN obtains water quality data in terms of measurements
of water quality, pollutant levels nd concentrations, pollutant
sources and water .treatment systems. This is accomplished .)

through monitoring stations, samplin .techniques, inspections
and a variety of control techniques. This technical or quanti-
fiable type of infortation is spedified in the computer printout,
in background material within role manuals and from otherplayers.
Other sources of information include the/news medievcitizens ..

t and organized interest groups and water resource consumers.

The WQN has ,a foriidable task. In order to naximiie his
effectiveness, it' may be necessary.to alter the established and
convenient practices of influential-social units such as industrial
firms, cities, and governmental agencies. This may result in an
encroachrent on their entrenched interests. In order to interact
effectively, the WQII must be sensitive to the,needs and motive-.
tions of all elements of the community..

A wide array-of goals confront the WQN with respect.to manage!.
ment of the water resource. The primary. goal, of course, is to
bring the water pollutiowsituation under- 'control and to restore.
the surface waters to thehighest level of water quality obtainable
If control becomes the crucial task, then the activity of the
WQM should be directed towards water quality criteria, goals,
and standards. If management appears as the key task, then an
inventory of existing tonditionsl levels, and amounts of pollu-
tants and planning objectives should take precedence. When,
where; why and how to begin the process becomes an ..important
decision for the WQH in undertaking hisrele activities. Constrain
ing any decision on activities will be the resources and funds
'available to,the WQU to implement any action program. A first
step mar be the evaluation of the resources and funds available
to the WQM currently, and in the future.

Because of the interdependence of water quality programs
and other environmental-quality programs and the impacts
of the decipions or actions taken by others, beyond his,control
or jurisdiction, ,the initial approach of thew night be to
inventory, analyiwand define those functiOnal areas oropera-
tion of other governmental elements that impinge or constrain
water qui4itymanagement and 'control decisions. Coupled with
this apprbech, the WQM might wish.to determine the various scopes,
levelp,ehd degrees of authority of the other governmental units
'to_carry.out programs that relate to water quality. An

- -additional task might be tOsmake an assessment of the resources
available or attainableto implement program proposals. Other
tasks could-involve establishment of coordination channels and
procedures, development of a clearing-house function, establish-
ment.of a referralssystem, the establishment of a County-wide
information management plan without regard to, the administering
agency, etc. The WQH has the'very typical, real world job
of,determining who is going to do the job, what is going to
be done, when snald it be done, how should it be done, why
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it should be done, where should it be done:.-ih-short, the name
of the game is resource allocation management.

In Summary: '

The4NON has several major techniques available for achie e-
mentof water quality goals.

1. Carry out monitoring, administration, enforcement,
and public education programs.

2'. Function as'liaison between the technical and the
political. elements of the system.

3. Establish goals and a workable plan for imple-
mentation.

4. Gain financial support for the programs.

S. Advise the, community on the quality of water
resources in order to increase consideration of
water quality in regional develophent policy and
\redevelopment plans.
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.0ne suggested procedure for beginning the WQM operation follows:

I. , Goals .and Objectives
A. Specified Guidelines

1. Examine law creating WQM to determine objectives'
B. Unspecified Guidelines

1. Discuss the WQM's present and future objectives
with the EQA, Chief Administrative Officer and
the County' Board.

Z. Discuss the objectives of 'the with the
other'elements of the community such as a
Water Quality Manageent Advisory Board (if any)

II. Assessment of the Water Quality Problem (if any)
A. Technics;

- 1. Compare water quality criteria, documents with
monitoring data-from APEX surface waters.

2. Assess other technical indicators such as
effluent and control system data.

B. Non-Tethnical
1. Examine citizen complaints in newspaper
2. Take notice of any apparent discrepancies in

the governmental procedure to consider water
quality.

III, Assessment of Resources
A. Available Resources

1. Assess personnel, present funding, monitoring
and sampling capabilities; and Politician and
community support. J '

B. Possible Resources
1. Assess State government's support, future County

support,.and citizen support

IV. Develop and Propose Changes and Additions in the Present.
Water Quality Management
A. Areas to be Considered for Change.

1. Legal authority
Coordination or direction. of other pertinent---
elements cd, County government

3. Water quality standards'
4. Procedures for setting waste discharge require-ments.
S. License and fine system
6. Expansion of monitoring and sampling systtm
7. Citiien input to policy development procedure

-8. New funding sources
9. Community-relations (education'and information

programs)
16.' Development of coordination between pertinent

management functions throughout local government
which impact water quality

Mop



11. Development and establishment=of authority for
a Water Quality Plan for APEX County

v Reevaluate and Continue to Update the Previously Mentioned
Processes Based on Changes in the Water Quality Environment.
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Chapter 4

ANNOTATED WATER QUALITY MANAGER WORKSHEET

The WQM worksheet h:, our parts: (1) Elite Opinion Poll, (2) the
Budget Request, (3) ,udget Summary and Budget Estimate ands,(4) a News
Release. This worksheet will serve as the official recordiof your
agency. At the end of each cycle, these decisions will be transferred
to the computer.

I. ELITE OPINION POLL

Each"year certain issues will appear in the METRO-APEX NEWS
"which require deciSionslrom all role players, acting it `the
"elite"J)r power structure of the community. In some cases,
the decision of the elite is binding on the Politicians and
the poll can be:Considered the same as: submitting a referendum
to the voters. Here the newspaper will read "DECIDED BY OPINIOV
POLL MAJORITY." 111 other cases, the decision ofithe elite is
merely adiA.Ty, and the Politicians can decidewhether or not
to heed thei mandate. Here, the newspaper will read "POLITI-
CIAN'S,ULTIMATENDECISION BUT ELITE OPINION SOLICITED."

The outcome of the vote will be recapitulated in-the next
cycle's news aper. For each issue outcome, the newspaper will
also print t e reactions of five interest'groups--Civil
Rights Group, ffective Government Groups, the Business
Community, the abor Vote; and Right-Wing Conservatives.

Players should v e on all issues in the Elite Opinion Poll,
&eluding those on the Business Page. Each role will have
one vote. In the ses where there is more than one person
in a role, an agreeMent must be reached.

The Elite Opinion Poll ,is especially important to.the Poli-
ticians because their actions 'relative to the poll may affect
their chances for reelection.

-Instructions: Indicate yo r rolP and the cycle number at the
--- top of the page. Then put e issue number in the left hand

column (this should not be confused with a project number),
and the number of the alternative Chosen in the adjacent
column.

r



Example:

4-2

1 1 r
I Issue No. I.Alternative I

I I I

I 42 I 2 I
I I I

I I I

I 1 I 3 .I
X I I

II. BUDGET REQUEST

A. Public Information and Education

Public Education is an integral part of an effective water
quality management program. Public education typically covers
cost associated with reports,_ technical meetings, news releases,
conferences with Industrialists, Municipalities, and interested
citizen's groups. The Water Quality Manager can develop public
awareness through an effective public education program.

Instructions: Indicate the type of program in the left-hand
side and the requested funds in the right-hand space. 'Then
total the expenditures.

Example:

A. Public Information and Education

Programs I Costs
television production I ;5 no
reports
public school prOram I 3 _750
informational telephone I &LOW

Total Public Information and Education 71650---------

B. Administration and Enforcement

Administrative activities include many of the daily operating
functions of an agency. For example, they would include
functions associated with the preparation of the budget,
personnel matters, planning program coordination,,records
storage and retrieval, etc. The costs under this budget
item include a large portion of the Water Quality Manager's
salary, as well as the general cost of doing business, i.e.,
secretaries, supplies, office machines, services, accounting,
etc.
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Enforcement activities, on the other hand, are those associated
with drafting legislation, prosecuting violators of water
pollution regiAlations, operation of a complaint file, building
court cases, etc.

As mentioned above, this section of the budget includes a
large portion of the Water Quality Manager's salary. It also
includes portions of the salaries of the rest of the staff.
This section may include the purchase of part-time'assistance
from outside consultants or members of other public agencies
such as Ihe County Couns 1

X
.

. - .

Instructions: In the le -hand column, list the various
administrative and enforcement programs of your agency. In
the right hand column, list the costs associated with these #

program's. Then total these costs.

Example:

B. Adminiitration and EnforCement

Administration'

Programs
policy
personnel
supervision

I Costs
$2,800

I ;3,000
I $2,000

Total Administration

S
Enforcement

$7,000

Programs I Costs
le al re aration I 6 000
coianunications

Total Enforcement $8,000

Total Administration and Enforcement $ 15,000

C. Stream Sampling

Water quality samples from the Great River and Red Oak River
provide the Water Quality Management Office with data on the
condition of the waters in APEX County. The data can then be
used to develop the water quality management.program. The
cost of the samples are based on the cost of monitoring a
specific location (river reach) over the period of a year. The
samples are taken on a daily, weekly or monthly basis depend-

.

ing on the -"equirements of a specific water quality parameter.
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The cost covers wages of the sampling team for their time,
sampling equipMent, transportation, any special arrangements
necessitated' the particular location, and laboratory costs
for the chemical analyses. For the location of the river
reaches, see the map in Chapter 6, "Background Informatien
for Water Quality Manager Role."

Instructions: Place the location (reach) number below the
110fITYRaber in the form. Total the number of samples.
Multiply the number of samples by the cost per sample and
specify this value under the "Total Cost This Cycle" tftl on
the form. ,

y

Example

C. Stream Sampling

Locations of Sampling by Priority
-

Irriority I If 21 1/.4/ 5/ 6/ 7/ 8/ 9/16 INo. ICost PerlTotal Cos-;
I I / / / / / / / / / ISamplesILocationIThiS Cycle
ILocation I If 6/ 8/II/ / / / I 4 I $2200 I $8800

D. Effluent Sampling

Effluent sampling is employed to determine the chemical com-
position of various liquid effluents flowing from industries
into the waters of APEX County. The data from effluent
sampling may be used to determine the major contributort of
water pollution in order tog plan the optimal strategy for a
water quality management program. The data may also be
employed in an enforcement program using effluent charges
based on concentrations of pollutants. The total cost of
each effluent sampling is.based on the cost of effluent
sampling averages for various locations for one year. The
samples are taken on daily, weekly and monthly basis depend-
Agg on the requirements of a specific effluent parameter.
The cost includes the salaries of the effluent sampling team,
sampling equipment, transportation; laboratory costs for
chemical analysis and the special requirements and arrange-
ments necessitated by .Qe particular effluent location..s

Instructions: Place the industry number below the-priority
number on the form. Total the number of effluent samples
and place the value in the appropriate box on the form.
Multiply the number of samples by the cost per sample and
specify, this value under the "Total Cost This Cycle" title
on the form.
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Example:

.D. Effluent Sampling

Industries in Priority of Inspections

TTriority I 1/ 2/ 1/ 4/ 5/ 6/ 7/No. of, In-Itost.per Efflu-ITotal Costl
I I / 7 /. / / Idustries I ent Sampling IThis CycleI
I Industry / 2/ 7/ 5/ 4/ 1/ / I- 5 I $1800 I $9 000 I

E. Planning and Evaluation

This element of thewaxe-.' quality management program is
concerned with the collection, reduction and interpretation
of data, the.devolopment cf alternative agency objectives,
and the generation of altelrntive programs to implement the
various proposed agency objectives: Another element of the
budget section is the evaluation of the on-going program.
Based on that evaluation, changes in the prograni should be
recommended.

Instructions: Indicate the type of 'program on the left-hand
side'of the form and the associated cost on the right -hand
side. Total the program costs and indicate thii total in the
appropriate space on the form.

Example:

E. Planning and Evaluation

Programs I Costs'
.data analysis I $2,000
progrdm development . I $1,000

Total Planning avid Evaluation $ 3,000

F. Intergovernmental Coordination

In order to implement a'water quality management program
effectively, cooperation with other governmental agencies
and departments whose functions influence the quality of the
water in APEX is required. The Municipal Sewage Treatment
Plants, the Sanitation Departments,. the Land Use Planning
Departments and Regional Planning Agency have impact on water
quality. Many improvements for water quality require capital
expenditures by the elected Politicians. Through coordination
with departments within local governments, support can be
gained for a local government's capital expenditures for water
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quality improvement. Other expenditures within this budget
category include the costs of neetings in which the WIN can
explain the water quality program to local officials to gaintheir cooperation.

Instructions: Indicate the type of program on the left-hand
side of the form and associated cost on the right-hand side.Total the program costs and indicate this total in the
appropriate spaceon the form.

Example:

F. Intergovernmental Coordination

Programs
preparation & distri-
bution of materials

Water quality I local

I Coits
I
I $10100
I

'governments symposium "I $2,200

Total Intergovernmental Coordination

III. BUDGET SUMIARY AND BUDGET ESTINATES

1. Budget Summary

$ 3,200

As expenditures for the six categories of the budget are
determined for this cycle, the values should be recorded inPart 1 of this section of the worksheet under the column
titled "Total." As funding for thebudget is determined,
the portion of the budget category expenditure from the Countyand from the Federal government should be indicated in theappropriate space. Signatures of the appropriate authorizingrepresentative is required.

.

Instruction' Indicate the expenditures in the appropriate
spaces. The County and Federal funding should be indicated
under thd title headings. The sun of County and Federal'funding in any category should add to the value listed under
the heading "Total" Lor that budget category.

Example:

1. Budget Summary (Cycle 14)

A. Public Info. 4 l3duc. "
B. Admin. C; Enforce.
C. Stream 'Sampling-WIN
D. Effluent Sampling-VW
E. Planning & EValuation'
F. Intergov't. Coord.

Total Budget Sun ary

6

I County I Federal
r ;+1, 500 r $621s0

r,s,0b0 I $10,000

7-171S00 6,s00
1 0-

n 100 1. os

I Total I

$7,650 I'

I$15,D00 I.

I $8,1100 I

r
$3 000 I

17t1T013Tr-LnarTrtitraT ,

$13,500 $33,150 $46,650
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Signature of County Representative

Signature of Federal Representative

2. Federal Grant Application

Often multi-year grants are ,obtained from the\Federal govern-
ment. In these cases, a record of these prese t and future
grants can be matli on this form.

Instructions: Indicate the amount and associated cycle number
in the appropriate space.

\

Example:

2. Federal Grant Application

Cycle (N) I Cycle__(N+1) I Cycle__ (N+2)
. I

#33,150 I

I I

I I

$33,150 I

Original Funds
Granted for Cycle
Additional'Funds
Granted for Cycle

Total Funds

Signature of Federal Representative

3. changes in Public Charges

The local government sets charges for use of municipally treater
water and charges for sewage treatment. These values are
initially established at $ .32/1000 gallons. In later cycles
this segment of the worksheet can be used to change those
values.

Instructions: If there is a change to be made in charges for
municipally treated water and/or charges for sewage treatment,
indicate the new value on the appropriate line. Obtain the
signature of the appropriate authorizing local government-
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Example:

3. Changes-in Public Charges

Cost of Purchasing R Cost for Pumping Sewage
thinicipal Water to Sewage Treatment' Plant
($/1000 Gals.) ($ /1000 Gals.),

$0.32
(City) (City)

(Authorizing City Politician's Signatures)

. $0.32 .

(County) (County)

(Authorizing County Politician's Signatures)

4. Budget Estimates

Making budget estimates for the next two cycles provides an
opportunity for the WQM to plan his future program budgets.
The estimates represent guidelines for the continuing program.
The estimates should reflect changes in emphasis as the program
evolves. Predicted changes in funding should also be indicated.
Often a proposed future program and expenditures is a require-
ment for current funding approval.

Instructions: Same. as Budget Summary, SeCtion III-1.

Example: Same as Budget Summary, Section III-1.

IV. NEWS RELEASE

Each cycle you should report your activities to the community.
This is accomplished partially by leveloping a news release
for the News Media.

Instructions: Develop and write alnews release or publication.
Present the news release to the'representative of the News Media.

Example:

WQM News Release

This year the wQn office was involved in development of a
Comprehensive Water Quality Plan for APEX County. Several
key issues in the plan have been identified. The WQM office
generated several alternatives for the issues. Alternatives
will.be presented in the 'coming year at public hearings.





Role

ELITE OPINION POLL

Cycle Number

1______1_____
I

I Issue No I Alternative I
I I Ir"'"-r---.7"--"TI I II r 1
I I Ii r I

.1 .

1 Ironn.,.=4.=
I I - II' 1 I
I I I
I 1 kI I 1r-;----T---:.--,..,r

I
I
I

I I I

I I I
r.........................................7.__T
I : .I . I.,,r_..-..........r...............--7.

1 I. I
-I 1 1
I I Ir-:"----T--r
I , I r1------T----1
I . I 1
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Water Quality Manager Cycle

II. BUDGET REQUEST

A. Public Information and Education

Programs I Costs
I

I
ti,,.

,

I

Total Public Information and Education

B. Administra:ion and Enforcement

Administration

,Programs I Costs
I

.1r
1

Total Administration 0

Enforcement

Programs I Coits
I

I

Total Enfordement

Total Administration and Enforcement

C. Stream Sampling --

Locations of Sampling bi Priority

S

ropy 1

I I

I Location" I / I I / / I / / /

o. o oat e ota ostI
I Samplesl Location IThis Cycle'
1 I. MOO I
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Water Quality Manager.

D. Effluent Sampling -- WQH

f Locations in Priority of Inspection

I Priority 1112/3/4/5/6/7/8/9/10/11/12 1r-cf In-I ost Per ITotal Costl
I I IdustriesI ff. Sam. IThis C cleI

n ustrx______

E. Planning and Evaluation

Programs I Cost
I,
I
I

I

r

Total Planning and Evaluation

F. VIntergovernmental Coordination

Programs I Costs
I

I

I

I

I

Total Intergovernmental Coordination

III.- BUDGET SUMMARTAND BUDGET ESTIMATES

I. Budget Summary (Cycle N). .I County* I Federal* I Total I

I, I I 4 I

A. Public Info. & Educ. , I I I I

I 1 1 r
B. Admin. IT Enforce. I ' I I 'I

. 17, I I -----T
s's C. Stream Sampling-WQM I I I f

r / r x

D. Effluent _Sampling-NH I I I 4. I

1 I r I

E. Planning & Evaluation I I I I

I- I ' I r
F. Intergov't. Coord. I I I , . I

Total Budget Summary

(NOTE;: SIGNATURES REQUIRED- -SEE NEXT PAGE)

9



5-4

Water Quality Manager

Signature of County Representative

Signature of Federal Representative

'2. Federal Grant Application

Original.Funds
Granted for Cycle
Additional Funds
Granted for Cycle*

Total Funds

Cycle (Ii) I Cycle_ (N+1) I Cycle (N+
I '1.

I I

I

I

I

Signature of Federal Representative

3. Changes in Public Charges-
,

Cost of Pqrchasing
Municipal Water
($/1000 Gals.)

(City)*

Cost for Pumping Sewage
to Sewage Treatment Plant

($/1000 Lals.)

(City)*

lAuthorizing City Politician's Signatures)

(County)." ountyPu
.ut or3zing ounty Politician's Signatures)

4. Budget Estimates for Cycle
(N+1) I Count * I Federal*

I

ITotal
A7--Public Info. & Educ.
B. Admin. & Enforce. 1 1 I I-

C. Stream Sampling -IIQM I I I I
D. Effluent Sampling-WQM 1 I I r
E. Planning & Evaluation I I I 1
F. Intergov't. Coord., 1--T I

Total Cycle'(N+1) Est.
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Water Quality Manager

=1111

5-5

Budget Estimates for' Cycle
(N+2) I County* I Federal* I Total I

A7--Public Info. & Educ. r I I I

I

I

I

I

B.
C.

D.
E.

F.

Admin. 6 Enforce.
Stream Sampling-MN'
Effluent Sampling-WQn
Planning t Evaluation
Intergov't. Coord.

I I .. .

t I
s: I

T I I.
I I 1,

Total Cycle (N +2) Est.

/
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:1EqS RELEASE

The following is submitted to the
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Chapter 6

BACKGROUND INFORMATION FOR WAT*QUALITY MANAGER'S ROLE

.

1. Climatological Summary

The climatology of this region is characterized by an average
annual temperature of 54.30 F and. an average annual precipitation
of 41.23 inches. There is a prevailing westerly wind with:a mein
hourly speed of 9.6 miles per hour. In Figure 1 there are wind
roses' which represent 10 years of,weather observations taken from
the airport in Analysis Area 29. Each line in the wind rose is a
vector which represents the percent of time or the speed.in miles
per hour that the wind travels in a particular'direction. (The
direction of the vector is toward the center of the wind rose.)
Inversion frequency is also presented in Figure 1.

2. Topography

The topography cf APEX County is typical of the areas of the
North Central United States. The area is characterized as flat
with no sharp breaks in topography. The most prominent topographical
feature is the Red Oak River which joins the Great River in the
heart of town, and continues to flow toward the west. The two
largest lakes are Lake Elliott in Analysis Area 16 and Lake Laiky
in Analysis Area 14. A6 a result of glacial deposits. several
unusual soils are found in this area which are ideally suited for
vegetable crops such As lettuce, tomatoes, beans, and alfalfa..

3. Water Quality Guidelines

Figure 2 contains some generally-accepted tolerance limits
for various uses of fresh water for six parameters of water quality.
These values are not legally enforceable. The information is
included in order to assist the Water Quality Manager in assessing
the present water quality in APEX County and in formulating' any
water quality criteria legislation. The values contained within
Figure 2are some generally-accepted limits for a particular para-
meter of water quality (row headings) for a particular intended
use (column headings).

4. List oelMajor Industries

The Chamer of Commerce has published lists containing infor-
mation about the major industries in APEX County. These lists are
included as Figures 3, 4 and S and they record the location, the
name, the number, and the initial production capacity of 40 major
industries.
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S. River Reaches

In order to facilitate the interpretation of water quality
data, the river has been .divided into 16 informational stretches.
The number and location of these "reaches" are found on the APEX
Hap at the end of Chapter 1. Stream sampling inforhation concerning
the water quality of a portion of the river. is always accompanied by
the appropriate reach number, not the analysis area (A.A.) number.

6. Water Quality Components

The quality of the water in any reach along a river is a
function of several factors:

1. The. quality of the water as it enters that reach;
2. The quality of runoff water from the surrounding

land caused by-precipitation or drainage;
3. The quality of any rivers or streams which join

in -that reach;
4. The quality of the effluents from industries,

businesses or public Iacilities which are dumping
directly into*the river; and

S. The quality of any groundwater which enters below
the water line of the river from the river banks
or river bed. This condition may be caused by
nearby refuse disposal sites..

tek

The Water Quality nanager should take into account, all these
elements of water' quality when formulating a plan for the pro-
tection and enhancement of water quality in APEX County.

7. Water Pollution Control for Industries

Industrial water polluters have l a number of options open
to them to control water pollution in( their liquid waste effluents.
The W.Q.M. should be aware of these options and include them in
any plan to protect and enhance the waters of APEX.

sible industrial iwater pollution control options include:

1. to install and operate water pollution control systems;
2. to decrease production rate;
3. to close the operation of or to replace control equip-

ment for other types of pollution which may produce
water pollutants; or

4. to divert the effluent from the river to a sewage
treatment plant or other recepticle.
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8. Sewage Treatment in APEX County

There are two sewage treatment systems in APEX. The Central
City govefnment operates a secondary treatment plant in AA 2 which
serves the residences in the City, many businesses and some resi-
dences in Township 1 (AA's 24-29). The County government operates
a sewage treatment plant in AA 19 which serves many of the residences
and businesses in the Suburb and Township 2 (AA's 14-24). The
County facility is a primary treatment plant at this time.

The Water Qiiality Manager should check with the appropriate
planning authority to gain,further information and data concerning
each plant. The Planners have- data on plant capacities, current
daily flow, and effluent concentrations after treatment.

Recommendations by the Water Quality Manager concerning
changes in either plant such as upgrading the level of treatment
should be forwarded through the Planners to the appropriate govern.:
mental body.

9. Useful Conversion Pactors

1 cfs ,= 449 gpm. = 0.646 mgd.

1 mgd = 695 gpm. = 1.547 cfs

fs for 24 hrs = 1.98 acre feet

Q in cfs concentration in ppm x 5.4 = lbs/day

Q in cfs X UP1:1/100 ml X 24.6 X 106 = No. of Coli./Day

Q in mgd X HPN/100 ml. X 37.8 X 106 = No. of Coli./Day

1 mg/liter a .83 lbs/gal

1 mg/liter = 1 ppm*

where cfs = cubic feet/second Q = quality of flow in cfs
gpm = gallons/minute ppm = parts/million
mgd = million gallons/day

*Assumes a density of 1 gram/milliliter for solvent, e.g. water as
the solvent.
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10. Organizational Structure

Below is a graphic representation of the APEX County Govern-
ment as it pertains to the Water Quality Manager.
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*optional, depending on County Government's structure.
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Figure 1, WIND ROSES BY SEASONS

Inversion Frequency 44%

I

N

E

R

#01
.0
solos"'

111111
1111111111

J

Inversion Frequency.47.4

S

U
0.010411M

M
111.1111

esssesesent

I

R

aI *0
aa

Ia o

srIs
ow

e

V

Inversion Frequency 42%

R

e,soomsoso
N
G.

4.7 11111111111

erkpoire

es

re

Inversion Frequency 55.6 __

F
A

CALM

.

11111111111111
III'...,

L

0
mi 0

41.

10 20 miles/hour



Q
U
A
L
I
T
Y

I
N
D
I
C
A
T
O
R

F
i
g
u
r
e
 
2

F
R
E
S
E
 
W
A
T
E
R
 
T
O
L
E
R
A
N
C
E
 
L
I
M
I
T
S
 
F
O
R
 
V
A
R
I
O
U
S

U
S
E
S

I
I

U
N
I
T
'
b
f

I
 
R
A
W
 
"
4
.
1
U
N
I
C
I
F
A
L
I

R
E
C
R
E
A
T
I
O
N

I
 
T
O
L
E
R
A
N
T
 
F
I
S
H
 
I
 
S
E
N
S
I
T
I
V
E

I
 
N
E
A
S
U
R
E
N
E
A
T

I
V
A
S
T
E

I
 
(
B
O
D
Y
 
C
O
N
T
A
C
T
)
 
I
 
&
 
A
Q
U
A
T
I
C
 
L
I
F
E
I
F
I
S
N

A
Q
U
A
T
I
C

I
I

I
I

I
L
I
F
E

N
a
x
i
n
u
n

T
e
m
p
e
r
a
t
u
r
e

I I
.

C
o
l
i
f
o
r
n

B
a
c
t
e
r
i
a

I

L
i
s
s
o
l
v
e
d

O
x
y
g
e
n

(
m
i
n
i
m
u
m
)

I

B
i
o
l
o
g
i
c
a
l

O
x
y
g
e
n

D
e
m
a
n
d

N
u
t
r
i
e
n
t
s

I

T
o
t
a
l

D
i
s
s
o
l
v
e
d

I

S
o
l
i
d
s

I

°
F
.

I I

l
i
P
N
/
/
0
0
 
n

.
I I I

m
g
/
l
i
t
e
r

I I I

m
g
/
l
i
t
e
r

I I

m
g
/
l
i
t
e
r

I I

n
g
/
l
i
t
e
r

'
I I I I

9
5
.

I
.

I

5
0
0
0
.

I

a
n
y
 
p
o
s
i
t
i
v
e
 
I

a
m
o
u
n
t

I I

3
6

I I

3
8
C
.

I I

1
0
0
0
.
.
I
-
-

I I I I

9
5

1
0
0 2

I I I I I I I I

2
.
0

I I

2
0
.

I

1
0
0
.

I I I

9
3

I

9
0
0

I I

4
I I

2
.
2

I
1
.
5

I I

4
5
.

I
4
5
.

I

2
5
0
.

I
1
0
0
.

I I I

7
5

1
5
0 6

a
d
a
p
t
e
d
 
f
r
t
;
m
 
G
r
a
v
a
,
 
S
i
g
u
r
d
.

U
r
b
a
n
 
P
l
a
n
n
i
n
g
 
A
s
p
e
c
t
s
 
o
f
 
W
a
t
e
r
 
'
P
o
l
l
u
t
i
o
n

C
o
n
t
r
o
l
.

(
i
l
v
w
 
Y
o
r
k
,
:

C
o
l
u
m
b
i
a
 
U
n
i
v
e
r
s
i
t
y
 
P
r
e
s
s
,
 
1
9
6
9
)

p
.
 
1
8
0
.

r
n



6-7

Figure 3

PHAMBER OF COP IERCE
LIST OF MAJOR INDUSTRIES BY INDUSTRY NUMBER

INDUSTRY
NUMBER INDUSTRY NA?iIi

1 Shear Power Company.
2 People's Pulp.Plant
.3 Rusty's Iron Foundry
4 Gestalt Malt Brewery
S Caesar's Rendering Plant

PRODUCTION
CAPACITY

500 Megawatts
300 Tons/Day
50 Tons/Day

8740 Bbls/Day
23,Tons/Day

LOCATION
(A.A.)

3

2

5

£27
12

6 Dusty Rhodes Cement Company 12500 Bbls/Day 23
7 Shick Cannery 9560 Cases/Day 3
8 MunicipalIncinerator 200 Tons/Day 10
9 Humpty Dump 250 Tons/Day 15

10 Flies Dump 250 Tons/Day 26
11 Auto Assembly Able 50Q Cars/Day 4

12 Auto Assembly Biker 200 Cars/Day 4
13 Auto Assembly Charlie 100 Cars/Day 6
14 Wolverine Forging Plant 200 Tons/Day 7

15 Finch's Forging Plant 200 Tons/Day 6
16 Smithy's Forging Plant , 200 Tons/Day 2

17 Ahead Forging Plant 200 Tons/Day 6

18 Wordy Printing Company 18000 Feet/Hr 6
19 Bogus Printing Company 18000 Feet/Hr 6

20 Boylan's Fertilizer 180 Tons/Day 2

21 Peter's Water Heaters 700 Shells/Day 7

22 Tar Heel Asphalt Paving 1600 Tons/Day
23 Concrete Batching 1600 Tons/Day 12
24 Spartan Galvanizing Company 24 Tons/Day

4
8

25 Monkey Brass Melting Company 1( Tons/Day 5

26 Trojan Varnish Manufacturing 660 Gal/Day. 10
27 Hannah Feed and Grain '360 Tons/Day 1

28 La Rue Soap and Detergent 480 Tons/Day 1

29 Acme Dry Cleaning 800 Lbs/Day 4

30 Trojan Dry Cleaning. 300 Lbs/Day 7

31 Los ten Foundry - Iron 50 Tons/Day 5

32 Dusty's Cement Products 12500 Bbls/Day 3

33 Rembrandt's Rendering Facility 23 Tons/Day 27
34 Wiffenpoof Fertilizer' 180 Tons/Day 1

15 Saint Andre Asphalt Paving' 1600 Tons/Day'; . 15
36 Oriental Concrete Batching 1600 Tons/Day 20

37 Daily Journal Printing 18000 Feet /Hr 1 7

33 Tiger Body Assembly 500 Autos/Day 3

39 Acadelnic Feed and Grain 360 Tons/Day, 13
40 Spotless Dry.Cleaning 800 Lbs/Day 11
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LOCATION
(A.A.)

1

1

1
2

2

2'

3
3

3

4

4

5

5

5

6

6

6

6

7

7

7

7

8
8

8

10
1.0

11
12
12'

13
15
15
20
23
26
27
27
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Figure 4

CHAMBER OF COMMERCE
LIST OF MAJOR INDUSTRIES BY' ANALYSIS AREA

INDUSTRY NAME

Hannah Feed and Grain
LaRue-Soap and Detergent
Wiffenpoof Fertilizer
Smithy's ForgingPlant
Boylan's Fertilizer
eople's Pulp Plant
Shick Cannery .

Dusty's Cement Products
Tiger Body Assembly
Auto Assembly Able
Auto Assembly Baker
Acme 4fy Cltaning
Rusty' % Iron Foundry
Monkey Brass Melting/CompanK
Losten Foundry
Auto Assembly Charlie
Finch's Forging Plant
Ahead Forging Plant
Wordy Printing-Company
Bogus Printing Company
Wolverine Forging:Plant
Peters Water Heaters
Trojan Dry Cleaning
Daily Journal Printing
Shear Power Company
Tar Heel Asphalt ,Paving
Spartan Galvanizing Company
Trojan,Varnish Manufacturing.
Municipal Incinerator
SpotiessDry Cleaning
Caesar's Rendering Plant
Concrete Batching
Academic Teed and Grain'
Humpty. Dump
Saint Andre Asphalt Paving
Oriental Concrete Batching
Dusty. Rhodes Cehent Company
Flies Dump
Rembrandts Rendering Facility
Gestalt Malt Brewery

r'"

PRODUCTION INDUSTRY
CAPACITY .NUMBER

360 Tons/Day
480 Tons/Day
180 Tons/Day
200 Tons/Day
-180 Tons/Day.
.300,Tons7Day
9560 Cases/Day

12500,Bbls/Day
500Autos/Day

'500 Cars/Day
200 Cars /Day
800 Lbs/Day
50 Tons/Day
14 Tons/Day
50 Tons/Day

. 100, Cars/Day
200 Tons/Day
200 Tons/Day

18000 Feet/Hr.
18000 Peet/Hr.

200 Tons/Day
706 Shells/Day
800 bs/Day

18000 Feet/Hr.
500 Megawatts

1600;Tons/Day'
24 Tons/Day,,

660 Gal/Day
200 Tons/Day
800 Lbs/Day
.23 Tons/Day

1600 Tons/Day
300,Teni/Day.
250 Tons/Day

1000 Tons/Day
1600 Tons/Day

12500 Bbls /Day
250 Tons/Day

. 23 Tons/Day
8740 Bbls/Day

27
28
34
16
20
2

7

32.
38
'11
12
29
-3

2,5

31
13,
15,
17
18
19
14
21".
.30-

37

-22

24
26
8

40
5

23
399

35
36
6

10
33
4
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Figure 5

CHAMBER.OF COMMERCE
LIST OF MAJOR INDUSTRIES BY TYPE

INDUSTRY NAME

FOOD AND , AGRICULTURAL

27 Hannah Feed and Grain
39 Academic Feed and Grain
5 Caesar's Rendering Plant

33 Rembrandt's Rendering.Faci ty
4 Gestalt Halt Brewer_ y
7 Slick Cannery

PRINTING ANDpUBLISHING

18 Wordy Printing Company
19 Bogus Printing Company
57 Daily Journal Printing

,.

26
20
34
28

, 22
35
6

32
13
'36

t

CHEMICAL PROCES S-INDUSTRY

Trojan Varnish Manufacturing_
,Boylan's Fertilizer
Wiffeilpoof Fertilizer
LaRue, Soap and,Detergent

MINERA(PRODUCTS'INDUSTRY

Tar Heel Asphalt Paving
Saint Andre Asphalt Paving,
Dusty Rhodes'Cement Company
Dusty's Cement Products
Concrete Batching
Oriental Concrete Batching

METALLURGICAL INDUSTRY
PRIMARY METALS INDUSTRY
SECONDARY METALS INDUSTRY

,

3 Rusty'slioli FoundrY
31 Losten Foundry.% .

25 Monkey Bras Melting Company'
24 Spartan Galvanizing Company
17 Ahead Forging Plant
15 Finch's Forging Plant
16 Smithy's Forging Plant
14 Wolverine Forging Plant

81

a

PRODUCTION IOCATIM
CAPACITY .(A.A.)

360 Tons/Day
360 Tons/Day
23 TOns/Day
23 Tons/Day

8740 Bbls/Day
9560 Cases/Day

18000 Feet/Hr
18000 Feet/Hr
18000 Feet/Hr

i

660 Gal/Day
180 Tons/Day
180 Tons/Day

-.480 Tons/Day

1

'-ifi--,

17
12

27
3

6
6
7

10
2

1
1

1600 Tons/Day
1600 Tons/Day 15

12500 Bbls/Day 13
12500 Dbls/Day 3
1600 Tdns /Day 12
1600 Tons/Day, 20

50 Tons/Day 5

50 Tons/Day 5

14 Tons/Day 5

24 Tons/Day 8

200 Tons/Day 6
200 Tons/Dhy 6
200' Tons/Day 2

200 Tons/Day 7

(CONTINUED ON NEXT PAGE)
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Figure 5 (cont.)

INDUSTRY
NUMBER INDUSTRY NAME

FABRICATION OF METAL PRODUCTS

11 Auto. Assembly Able
12 Auto -Assembly Baker
13 Auto Assembly Charlie
3B Tiger Body Assembly
21/ Peters. Water Heaters

/.

PULP, AND PAPER INDUSTRY

2 Peoples Pulp Plant

SOLVENT EVAPORATION ANT GASOLINE
MARKETING

29 Acme Dry Cleaning.
Spotless Dry Cleaning

30- Trojan Dry,Cleaning

POWER PRODUCTION

1 Shear Power Company

REFUE DISPOSAL

9

10
Humptyi. Dump
Flies Dump 1

8 Municipal .Incinerator

82

'PRODUCTION LOCATION -

CAPACITY (A:A.)

500 Cars/Day 4'

200 Cars/Day 4

100 Cars/Day 16

500 Autos/Day
700 Shells ay V

t

300 Tons/Day

800 Lbs
8Q0 Lbs
800 Lbs

4

.11
7

500 Megawatts t

250 Tons/Day 15
250 Tons/Day 26
200 TonS/Day 10

1,
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Figure 6

WATER POLLUTION POTENTIAL BY INDUSTRY TYPE

INDUSTRY TYPE WATER POLLUTION PARAMETERS

Food and Agricultural Tenp.,D.O.,B.O.D.,Nutrients,T.D.S.,
Conform

Printing and Publishing D.0:,B.O.D.,T.1).S.

Chemical Process Industries

Mineral Products Industries Tenp.,D.O.,T.D.S.

Metallurgical Industries, Temp.,D.O.,T.D.S.
Primary Metals Industries
Secondary Metals Industries

Fab7lcation of Metal Producti Tenp.,D.O.,B.O.D.,T.D.S.

Pulp and Paper Industries

Solvent Evaporation, and Temp.,D.0:,B.O.U.,T.D.S.
Gasoline Marketing

Power Prdduction Temp.,D.O.

Refuse Disposal
Conform.,

4t,

1

("' a

1 0
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Figure 7

SOURCES OF WATER AND INDUSTRIES' EFFLUENT RECEIVER
FOR SELECTED ?IA OR INDUSTRIES

(Cycle 1)

INDUSTRY
Number

INDUSTRY NAI1E - SOURCE OF WATER' EFFLUENT
RECEIVER

1 hear Power River Rivei

2
\ People's Pulp Plant River River

3 Rusty's Iron Foundry Central City River

4 Gestalt Halt Brewery Central .lity River

5 Caesar's Rendering Centraii City River

6 Dusty Rhodes Cement Plant County River

7 Schick Cannery' Central City River
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- Annotated Printout

The following pages. represent the annotated print-
out for the Water Quality Manager. The decisiOns are
representative of the types of decisions that the Water
Quality Manager could make. Some of the rationale for
making these decisions are explained in Chapter 4 of
this manual.
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The following pages include the METRO-APEX NEWS
which will give you a basis regarding some of the de-
cisions.made for Cycle 1. It will also provide you
With a history of some of the problems in APEX
County.
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